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APPENDIX A
Lithologic Logs

(Source: Reference 12)



Geraghty & Miller, Inc.

LITHOLOGIC LOG OF WELL CP-1

Description

Clay, slightly sandy,

Clay, gray,
a trace of fine sand.......

light tan to gray...

soft, with organic debris and

Sand, stiff, gray, with a trace of clay

and scattered shell fragments..

Clay, soft, calcareous, brownish-gray.....

LITHOLOGIC LOG OF WELL

Description

Clay, slightly sandy, tan.......

Clay, sandy, very stiff, grayish-tan......

Clay, plastic, gray, with a trace of silt.

Clay, sandy, soft, gray¥.cececass

“ o s o a0 >0

Clay, stiff, calcareous, slightly sandy,

graYiSh-green--... ............ LY

Depth
_(fr)
0 - 10
10 - 15
15 - 23
23 -~ 25
cp-2
Depth
(Et)
0 - 3
3 - 10
10 - 15
15 -
21.5 - 25

LITHOLOGIC LOG OF WELL CP-3

Description

Clay, slightly sandy, tan to reddish-

bfown...........a

YR EEREEEEEERENE N BRI BN B N

Sand, fine-grained, slightly clayey, dark

gray tc blaCk.--..... ooooo Y R RN I BN

Clay, plastic, gray, with a trace of silt.

Clay, slightly sandy, stiff, gray,

scattered shell fragments.....scececececee

Clay, calcareous, soft, slightly sandy,

thWﬂiSh*green.....................-......

Depth
(ft)
0 - 2
2 - f
8 - 14
14 -
18.5 - 25

21.5

18.5

Thickness
(Et)

10

Thickness
(ft)

3

3

5
6.5

3.5

Thickness
(£L)

f.5



Geraghty & Miiler, Inc.

LITHOLOGIC LOG OF WELL CP-4

Depth
Description (£
Clay, slightly sandy, medium stiff, tan... 0 - 2
Sand, fine-grained, gray, with a trace of
clay and scattered small shell fragments.. 2 - 8
Clay, soft, dark gray, with scattered
decaying vegetable matter...... csssvssavas 8 - 18

Clay, medium stiff, gray, with scattered
roots..... cessenns 18 - 23

LEE B A N T R N R I I I I I L B B A

Sand, fine-grained, slightly clayey,

tanl‘tllclo..oqlo-oo..oc.... oooooooooo ® o s @ 23 - 25
LITHOLOGIC LOG OF WELL CD-1
Depth
Description (£t)
Sand, medium-grained, with a trace of
small shell fragmentS....occeeeececsacanse o - 5
Clay, soft, gray, with laminations of fine
Sand .... ® 2 9 0 8 00 4 & 6 & ¢+ 6 & 0 ¢ O 4 8 ¢ 8 & s N S v S » & o v 5 - 10
Sand, medium grained, gray, with a trace
of CIaY..Q.‘...-.C..Q..D ........ » & & 6 8 2 4 ® 4 lo - 12
Clay, soft, gray, with laminations of fine
sand and decaying wood....... cesesersenaena 12 - 16.5
LITHOLOGIC LOG OF WELL CD-2
Depth
Description (Et)
Clay, very soft, brown.,..cece.ecas sesssees 0 - 5

Clay, very soft, green, with decaying

vegetable matter..vieeceecraos s 5 - 15

Thickness
(£t}

2

10

Thickness
(ft)

4.5

Thickness
(£t)

5

10



Geraghty & Miller, Inc.

LITHOLOGIC LOG OF WELL CD-3

Depth
Description (ft)
Clay, stiff, tan, with a trace of sand and
SCALtered rOOLS.cisirnseenerennosassanonsss 0 - 4
Clay, soft, dark gray, with decaying wood
fragmentS.Q..l.l....l.‘.....l‘l'l"‘.‘.“.l 4 - 10
Clay, very soft, gray, with decaying wood
fragments and a trace of Silt......ec00ee. 10 = 11.5
Clay, vory soft, «dark Qraye.sssceeosoncsoes 11.5 = 15§

LITHOLOGIC LOG OF WELL CD-4

Depth

Description (ft)

Clay, stiff, tan, slightly sandy, with

scatterad roots.‘..................0‘..‘.. 0 - 4

CIaY' SOft' dark grayﬁ.........l..‘.llI.QI 4 - 10

Clay, very soft, dark gray, with a trace

of silt and scattered laminations of fine

Sandl..l..’.l..l.I...“‘.'....l.ll....‘l.. 10 - 14
lay, calcareous, hard, brownish-green,

with a trace of sand and fragments of

decayinq wood""-looooooocooonoobooono.-. 14 - 1605

LITHOLOGIC LOG OF WELL CD-5

Depth
Description (££)
Clay, very soft, dark gray...ceeeeecsecscse 0 - 5
Sand, fine grained, slightly clavyey,
gray.-o..-.................--..-.......-.. S - 10

Thickness

(£t}

1.5

3.5

Thickness
{£L)

Thickness
(ft)

5



Geraghty & Miller, Inc.

LITHOLCGIC LOG OF WELL LF-1

Depth
Description (Et)
Ssand, medium-grained, with gravel and a
trace Of ClayY..ciiierianennannns Cecersanaas 0 - 8.5
Clay, very soft, dark gray, with scattered
gravel and decaying vegetable matter...... 8.5 - 16.5

Clay, very soft, Gray....eceseeressceasoans 16.5 - 25

LITHOLCGIC LOG OF WELL DLF-1

Depth
Description (ft)
Fill « gravel, sand, debris ....ceevecoacs 0 - 12

Clay, soft, gray, with a trace of sand.... 12 - 20
Clay, soft, gray...ccecveecacsane creceenas 20 - 32

Clay, soft, gray, with a trace of sand and
shell fragmentsS.....cueeeeeeecessosonasnans 32 -~ 45

Clay, hard, calcareous, slightly sandy,
graYiSh-g!’een ------- 4 @ @ 8 @ 000 ¢ 86 b8 s S8 e s 45 - 62

LITHOLOGIC LOG OF WELL LF-2

) Depth
Description (ft)
Sand, medium~qrained, with gravel......... 0o - 5
Clay, very soft, QraY..eceeeeccsasecsocsns s - 11

Clay, very soft, dark gray, with decaying
vegetable matter..... veeemeaan cesecvessance 11 - 20

Thickness

_(f)

Thickness
(Et)

12
8

12

13

Thickness
(ft)

5
6



Geraghty & Miller, Inc.

Description

LITHOLOGIC LOG OF WELL LF-3

Fill ~ sand and gravel....

LR I R A )

Clay, calcareous, hard, dark green, with

some sand and gravel

Clay, soft, dark gra

Yeuuo

* 8 0 0 o s @

Clay, soft, dark gray, with a trace of
sand and scattered shell fragmentS........

Sand, fine grained, clayey, dark gray,
with fragments of decaying wood...........

Description

LITHOLGGIC LOG OF WELL

Fill - gravel and sandy Clay....ceeeevocnn

Clay, soft, gray, with a trace of gravel..

Clay, soft, grayish-green, with scattered
laminations of very fine sand

Clay, plastic, dark

—~ - -

gray.

with scattered

shell fragments and pieces of decayed

vegetable matter....

® ¢ 0 & 2800 s s 00

Clay, stiff, calcareous, 4reen, with a

trace of sand.......

Depth
(Et)
0 - 4
4 - 13
13 - 20
20 - 22
22 - 25
LF-4
Depth
(£2)
0 - 7
7 - 15
15 - 18
18.5 - 22
22 - 25

Thickness

(ft)

4

Thickness
(£t)



Geraghty & Miller, Inc.

LITHOLOGIC LOG OF WELL LF-3

. Depth Thickness
Description (£t) (£E)
Sand, fine grained, tan, with gravel and
debrls (fill) ............. o o 9 @ @ 0 & > o8 ® 68 06 &0 0 - S 5
Gravel, clayey (fill}..... . cesaass . 5 - 13 8
Clay, soft, dark gray, with scattered
pieces of decaylng WOOd . vieseseansesonnas 13 - 21 8
Clay, soft, gray, with scattered shell
fragmentso-o.--o.......................... 21 - 31 10

LITHOLOGIC LOG OF WELL LF-#

o Depth Thickness
Description (ft) (£t)
Clay, stiff, dark brown, with a trace of
sand, wood, and gravel (fill)..eeeceocoeesas 0 - 1.5 1.5
Clay, very soft, dark gray, with roots.... 1.5 - 4 2.5
Clay, very soft, dark gray.....eeeeeeeeeo. 4 - 15 11

LITHOLOGIC LOG OF WELL LF-7

Depth Thickness

Description (ft) (ft)
Sand, fine-grained, lcose, brown, with
gravel and wood (fill)....ivveevenancacncss 0 - 2.5 2.5
Sand, fine-grained, clayey, loose, dark
gray to brown, with gravel and wood (fill) 2.5 - 7.5 5
Sand, fine-grained, loose, gray, with
graVEl (Eill‘,..tn.. ------ ® e ¢ 0 v e e G W SO0 00 0o 7.5_ 9 1‘5
ClaYl Sandy, Stiff, reddiSh—brown..-.-...- 9 - ll-s 2'5



Geraghty & Miller, Inc.

LITHOLOGIC LOG OF WELL LF-8

Depth Thickness
Description (fe) (£t)
Clay, stiff, dark gray, with gravel (fill) a - 1.5 1.5
Sand, wood and gravel, with brick frag-
ments (fill).-..c.....' ccccccc s & 2 ® » e " 9 e e l's— 4 2'5
Clay, very soft, dark gray, with decaying
Vegetable Matter..v..ii e eeeieeeneeeeonanens 4 - 9 5
Clay, very soft, dark gray, with
Scattered laminations of fine sand........ $ - 1l1.5 2.5
CIaY' Ver‘{ soft' dark gray...a..aaooononct ll‘s - 15 3.5

LITHOLOGIC LOG QF WELL LF-9

Depth Thickness
Description (ft) (£t)
Sand, fine-grained, clayey, gray, with
roots and gravel...Q..QC...I..O..C‘....... 0 - l.s 1.5
Clay, medium stiff, greenish-gray, with
roots and a trace of SaNd....iveeenrncanens 1.5 - 5 3.5
Clay, stiff, greenish-gray, with shell
fragmentzs and a trace of SANA...eeeescscss 5 - 11.5 6.5
ClaYr SOft, Sandy, graYooaaocoo..-. ooooo e e 11.5 - 14 2'5

LITHOLOGIC LOG OF WELL LF-10

Depth Thickness
Description - (ft) (£t)
Sand, fine-grained, clayey, loose, gray,
with rootS.QtQ..l.-.QC....C............... 0 - l.s 1.5
Clay with gravel and brick fragments...... 1.5 -~ 4 2.5
Sand, fine-grained, slightly clayey, gray,
with pieces of wood....covevenennn cesesnen 4 - 6.5 2.5

Clay, very soft, dark gray, with a trace
Of SaANA .0t it ittt e e e eees t ot e et ettt veeeaan A & - 1n ¢



Geraghty & Miller, inc.

LITHOLOGIC LOG OF WPA-1

Depth Thickness
Description (L) (ft)
sand, fine-grained, dark brown, with roots 0 - 4 4
Sand, fine-grained, slightly clayey, firm,
orangish-brown"‘oono ------------ 8 8 " s & & &0 4 - 7'5 305
Clay, stiff, slightly sandy, gray....eceo. 7.5 - 9 1.5
Sgnd, fine-grained, firm, light gray,
with a trace of clay........ .. teesacnnean 9 - 12.5 3.5
Clay, soft, dark gray, with a trace of
sand"...i....l....‘ ..... ...‘l..l....l.... 12.5-. 15 2.5
LITHOLOGIC LOG OF WPA-2

Depth Thickness
Description (£t) (£t)
Sand, fine-grained, orangish-brown, with
scattered roOtS..veeseccocascne cecscrssaacs 0 - A4 4
Clay, sandy, stiff, orangish-brown........ 4 - 6.5 2.5
Sand, fine-grained, clayey, firm,
orangish-brown........ e seiiiaaaeene e 6.5 - 13 6.5
Clay, soft, dark graY.eeeeeseoeescecssscscse 13 - 14 1

LITHOLOGIC LOG OF WOC-1

Depth Thickness
Description (ft) (£t)
Clay, sandy, medium stiff, dark gray to
brown.........0.....C..‘.CI.'..I.I....."l o - 1.5 105
Clay, very soft, dark gray, with roots.... 1.5 - 6.5 5
5qnd, fine to medium-grained, loose, gray,
with shell fragments........ Creeeseasas .o 6.5 - 10 3.5



Geraghty & Miller, Inc.

LITHOLOGIC LOG OF WOC-2

Depth Thickness
Description (£R) {ft)
Sand, clayey, fine-grained, brown......... 0 - 1.5 1.9
ClaYr SOft' dark gfa}’p WiCh rOOtS..-...... 1.5 - 5-5 5
Sgnd, loose, fine to medium-grained, gray,
with thin layers of grayish-green clay
and scattered shell fragments...... cesenas 6.5 - 9 2.5
Sand, loose, fine to medium-grained, with
scattered shell fragmentsS......coeveceosnn g - 10.5 1.5
LITHOLOGIC LOG OF WELL OPW-1

Depth Thickness
Description (£¢) (ft)
Fill - sand and gravel.....c.eesecoceocncns o - 2 2
sand, slightly clayey, gray to brown...... 2 - 3.5 1.5
Sand, fine-grained, tan, with scattered
gravel.l...l.....'.‘.l......l.l....l..l... 3.5‘ 5 1.5
Sand, fine-grained, dark gray to brown,
with scattered debris - wood and bricks... 5 - 10 5

LITHOLOGIC LOG OF WELL OPW-2

Depth Thickness
Description (ft) | (fr)
Fill - very hard sand and gravel.......... o - 2 2
Sand, slightly clayey, fine-qrained, tan ,

- 4

to brownoc o ® 8 00 00 08 m o a0 s 2

LA SRR B RN BN A A B A



Geraghty & Miller, Inc.

LITHOLOGIC LOG OF WELL OPW-3

Depth

Description (fe)

Fill - sand and gravel......cvveveenroccss 0 -

Sand, clayey, with gravel (fill}....coa0ne 2 -

Sand, fine to medium-grained, gray, with
siattered shell fragments and a trace of
cay.....l.....

S % 53 8% 20 00 00 G 0809 0 s0sseee 5

Sand, fine to medium-qrained, gray, with
a trace of clay.. . ieeeanenn

® ® 08 ¢ ¢ 4 24 s 8

10

Thickness

(fe)

2

3
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Geraghty & Miller, Inc.

£2.5' ABOVE LAND SURFACE —

LAND SURFACE

8"-DIAMETER BOREHOLE

4'-DIAMETER PVC CASING

NEAT CEMENT GROUT

FINE SAND PACK

GRAVEL PACK

257" Depth
4".DIAMETER, NO.8 SLOT,
L PV WELL SCREEN
260 Depth
NOT TQ SCALE

Figure 5. Construction Diagram of Monitor Well DLF-1.
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Geraghty & Miller, Inc.

25 ABOVE LAND SURFACE

LAND SURFACE

((o=——"vc cap
bl

Figure 4.

e
Y

- 6"-OlAMETER BOREHOLE

-NEAT CEMENT GROUT

1.5"-DIAMETER PVC CASING

i‘:o. g::::—‘— FINE SAND CAP
22 Depth f’c’é GRAVEL PACK

‘ o5k _ 1.5".DIAMETER, NO.8 5LOT
$2%' Depth o PVC WELL SCREEN

General Construction Diagram of a l.5-Inch-Diameter

Monitor Well.
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Table 1 (Continued)

Well No. Gravel-Pack
and Total Dep*h Screen Setting Setcting
Location (£t/bls) (£t/bls) (ft/bls)
SLF-1 8 S - 8 3 - 8
SLF-2 8 s - 8 3 - 8
DLF-1 62 60 - 57 S0 - 62
Chemical-Disposal Area
cD-1 16.5 12 - 15 10 - 16.5
cD-2 15 12 - 1% 8§ - 15
CD-3 15 12 - 15 8 - 15
CDh-4 16.5 12 - 15 8 - 1A/.5
Ch-5 10 7 - 10 4 - 10
Electrical Transformer S:orage Area
WOC-1 10 7 - 10 3 - 10
woc-2 10.5 7.5 - 10.5 3 - 10.5

;
L) Feet below land surface.

11
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TABLE 1. CONSTRUCTION DETAILS OF MONITOR WELLS

Well No. Gravel-Pack
and Total Depth Screen Setting Setting
Location {f£t/bls) (fr/bls) {ft/bls)
Caustic-Pond Area
Ccp-1 25 22 25 18 25
Cp-2 25 17 20 14 25
CP-3 25 22 25 18 25
CP-4 25 22 25 18 s
0il-Sludge Pit Area
OPW-1 10 7 10 4 10
OPW=-2 4 1 4 0 4
OPW-3 10 7 10 4 10
Pesticide-Mixing Area
WPA-1 13 10 13 7 15
WPA-2 13 10 13 7 14
Landfill Area
LE=-1 25 22 25 18 25
LF-2 20 17 20 14 20
LF-3 25 22 25 18 2%
LF-4 25 22 25 18 25
LF-5 31 27 30 22 31
LF-4 15 S 12 7 15
LF-7 11. 7 10 q 11.5
LF-8 15 12 15 7 15
LF~9 14 11 14 A 14
LF-10 12.5 9.5 12.5 4 12.5



APPENDIX C
Action Level Source Data

(Source: Reference 19, Appendices A through F)
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develop and conduct these further
Regulatory Impact Analyses.

The new analyses will be conducted
in accordance with the existing Agency
guidance on Regulatory lmpact Analysis
and the draft Regulstory Impact
Analysis Guidance published in the 1988
Reguiatory Program of the United States.
The analyses will explicitly examine the
costa, health and environmental
benefits, and technological limitations
for the key regulatory requirements
contained in the proposal—especially
for the several alternative approaches to
ground water remediation outlined in
the proposed rule. This analysis will
also estimate the aggregate impacts,
identified above, for sites eligible for
remediation under this rule and for
those sites which are listed on the NPL,
and will, therefore, look to this rule as
an ARAR, under the provisions of
CERCLA. Upon completion of the
revised analyses. EPA will solicit
comment on the resuits of the analyses
and the methodology used to derive
them. The Agency will then assess these
comments, along with comments which
will have been received previously on

modifications to the final rule, or if
necessary, will repropose the rule.

B. Regulatory Flexibility Act

The Regulatory Flaxibility Act
trequires Federal agencies to fully
analyze the economic effects of
regulations on small entities. The
Agency analyzed the economic impacts
for the regulatory options that are most
similar to today's proposed rule (‘.e.,
“Immediate Cleanup to Health-Based
Standards” and “Flexible Cleanup to
Health-Based Standards™).

The RIA assumes that a small
business is significantly impacted if its
excess of cash [low over ten percent of
its total liabilities is insufficient {o meet
corrective action costs, or if its net
income is insufficient to meet its
corrective action costs.

For the alternative analyzed. it was
found that amall firms encounter more
severe impacts from the corrective
action requirements than large firms.
The options most similar to the
proposed ruie result in incremental
impacts (i.e., relative to the baseline) on
approximately 9 to 11 percent of small

{OMB] under the Paperwork Reduction
Act, 44 U.S.C. 3501 et seq. Reporting ar,”
recordkeeping burden on the pubiic *
this collection is estimated at 42.497
hours for the 874 respondents. with an
average of 1.151 hours per response.
(Burden estimates shouid include all
aspects of the collection effort and may
include time for reviewing instructions.
searching existing data sources,
gathering and maiwntaining the data
needed, completing and reviewing the
collection of information. etc.]

If you wish to submit comments
regarding any aspect of the coilection of
information, including suggestions for
reducing the burden, or if you would like
a copy of the information collection
request (please reference ICR #1451),
contact Rick Westlund, Information
Policy Branch. PM-223, U S.
Environmenta) Protection Agency, 401 M
Street. SW., Washington, DC 20480 {202-
382-2745); and Tim Hunt. Office of
Information and Regulatory Affairs,
Office of Management and Budget,
Washington, DC 20503. The final rule
will respond to any OMB or public
comments on the information coilection

the proposed rule. ‘l‘hmthush these actions  businesses owning RCRA flgiliht:::. . requirements contained in this proposal.
EPA will ensure that the net social Based on the Agency's guidelines for
benefits (including environmenta} and implementing the Regulatory Feasibility zu;n‘ zignzl;i;ch in 40 CFR Parts 284, 285,
heaith benefits) of the rule proposed Act, the results of the analysis as . )
today are maximized, taking into summarized above, suggest that the Administrative practice and
account costs, technological limitations,  proposed rule does not impose procedure, Corrective action, Hazard.
tisks, and realistic assessments of both significant impacts on smail entities. waste; Insurance, Reporting and
actual and reasonably expected uses of C. Pa rk Reduction Act recordkeeping requirements.
each site. If the revised RIA. together Perwo Dated: July 5. 1990,
with the corr. :ents received, The information collection William Railly,
demonstrate .:at the rule proposed requirements in this proposed rule have Administrator.
today does not achieve this outcome, the been submitted for approval to the
Agency will make appropriate Office of Management and Budget X1. Supplementary Documents

APPENDIX A, —EXAMPLES OF CONCENTRATIONS MEETING CRITERIA FOR ACTION LEVELS

(Section 264.521(aX2)(-w)}
4E-00 €+

%0 __lsem

ZE-01 | 4E-00._ SE+08

BE-04 __ | 0E=08 | 2E 01

1E-02 | 6E~-08 | 1E-00

SE-Q2... 1E+02

ZE-04 6-08 __ «E-02
E-0_Esm2
E=00 ] 3+
€0 1E+02
1€-02 E+0

TE-08 (1] BE 401

26 -02

ZXE-00._ | E4+03

4E-0 m....__‘ 4E+03
zs_uj %E-07._|%E-0

4€-04 | oE-08_ ] 2E-01

E-A.._|E+0n

[P

gggg»ouvbugooguggonn

%€-00 | 3E—08
:E-06___| SE-01

Brumodichioromethane {3) D TE-01__|2E+0
m& D_._+ EL0N | E-02 1E+02
Budyt banmyl piwihainty C TE--00 ZE+00
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APPENDIX A.—EXAMPLES OF CONCENTRATIONS MEETING CRITERIA FOR ACTION |LEVELS~—Continuad
[Section 264.521(aN2)6-w))
Cotmum B OE-0 (e [ 4E+O1
Cakciu cyarsde D 1E-00___| 3409
Carbon daulice D AE-00_. SE+03
Carbon wechionos az z-mﬁ E-04___| 5E-00
Chioral... o} T-R.__X.+02
Chivi's oyarwie b E-00... E+03
Chioroberaens o] 0l S TE-OV__ 2.0
Crigrotorm ¢3) B2 4E-02 -0 1E+2
2Cnviorophena! [+) 2E-01 | 4E+02
Cvomks (V) A E~08. (N | aEs2
Copper oyaree D X0 __) €42
m-Crench - D 2-00 €+08
oCrancl D Eal e dE+D
p-Crenal D -0 0+R
Cyanie 0 TE-0V__2E408
Cranogen o} 1€=00.._ JE+03
- D - __LTE+03
000 82 1E-~04 | SE-00
DDE 82 1€-04 .. 2600
00T, gz 1€-02 . ::-—:__. :-w
- ———— m
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3 1-Olctissoathyteny c E—02__1(____ |1E+0y
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S EEeiaEs
3 — —— -
Ciomw! prinaiess. ) IE+01__| 68408
Owihyiniosemne B2 26-08 | 2607 __] s¥-03
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Demstyinircesming 82y 7E 08—y 7E-07 ] 1E—-02
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2.&Onirophennl D 7!—&._1 2402
23-0niyochene (and 2.6-, mishre) a2 SE-06____! 100
Donamrers o %01 ] %400
i - :
1.2-Diphanyiydranne g’ 4E-3 ::-:_ :-g
Endongion D 2X-08__|«&&—00
Endothel ] TE-01 .| 26+00
Engrin D {1 2E 401
Epichicrotwdrmn B2 8E-01 | 4E-03 ___| TE+Oy
Evwilbsnazene +) AE00 8E+03
Ewiens dromice. B2 SE-03 . 4E-07.._| SE-03
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Hezachiorosthane c E-00 ey E =02 :401
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Hydruzone a2 2E-04___| 1E-08 %X-01
Hydragen cyande D TE-~0t — | 26400
Hydrogen sulits o} 1E-01 —_ XE+02
tsptuty! alcohol 0 1E+01 | 2E4D4
iaophorone :, ‘E—M...... 2+
Lead 1)
Lrsoane {GUMMe-hexachiorocyciaivexng B2/C {1 SE-01
m-Phenyenadiamng l D 2€.-01.__lsEe2
Majeic antrydnde 0 SE-O0..._ . SE4+O3
Mgisic hydrande g ‘25\4»01 — ;E¢04
Merasy @norgan, - 1 +01
’ D TE-01 4E-03___ SE00
Methomyt g skE-01___2k.00
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el wotatyl ketona [ TE40Y o) ZE—-00....] 4E4+ 03
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APPENDIX A. —EXAMPLES OF CONCENTRATIONS MEETING CRITERIA FOR ACTICN LEVELS—Continued
[Section 264.521(aN2)i-W))

| Artug/ | Waler - Sois (m
Consstuent name | Class 1 m"ﬁ | mg/l) :c.:l "
Methylene chionde ; B L3 * ! .
- NIrOBO-0r-N1-DUtylTwNe... | B2
Niroso-n-ethyhres - -
N-NAroso-n-methytethyiammne ....... . 92
M-NTOSOd-N-DrOpYiaTTne , B2
n-Nrrosocdethanolamne .. . B2
N-NArOSOdDhenylanne 82
P-NIATOSOPYITOIING B2
Mickel <0
Nicket refinery dust . A
Nitne onoe .0 )
Nitrobenzene. 0 t2E-Q0....... 2E-02.... 4E+01
Nitrogen dioxidle {0 | 4E+01___ GE .04
Osmum setroxde o] | | 4E-04 ... BE 01
Paratieon ¢ | 2€6-01.._. SE+02
Pemachioroberzene o] JE-02.... GE+01
Perachiorontrobenzena g 1E-~-01 ._..... o IE-O‘l ........* 2E v 02
Pertachiorophencl 1E-00. 2E +03
Phanok, 0 €401 SE404
Phanyl mescunc. acetats 0 E-0._. . E-00
D 02 2+
Phthaiic snhydride 0 TE+N ____ X L0
82 SE-00 ] SE-02
Potassmsn cyamde o 1 26-00__}eE+00
Potassarn siver Cyarnde o TE-00 ..l 26404
’ D. E-00.___| E+Q
Pyricine [+) AE-0R___] BE+O?
Selanious acg D -0 _ E+00
m D - €02
S_ﬂ' D h X+
Siiver cyareoe D. 4E-00. ] 0E 403
Sodum cyenie [+} 1E-00 ) JE+0
Strychnine. [+ 1€-02 __J ZE+00
Styrens C TE 00 4 26404
1.1.3.2-Tetmcriorothane <. 1€-0 1E =0 o IE 402
1.2.4.5-Tebuchisrobenzens o E-OR . f 2E+-00
1.1,1.2-Tewnshiorosthane <. 1B-00 o 1E-R__] 300
1.1.22-Tewnstiorosthene c 2E-01___ 2E-03__| E+00
Tetnchiorasihwlens a2 =00 g TE—04 ) SELN
2.3.4,8-Tevachioropherol o 1E-00 g ZE +08
Tevasty! lnad o €08 503
TewrastwiBthiopyraphosphais . %02 4E+0
Thalic i [+ -0 __E0
Thalium scstats 0. 3E 06} TE -0
Thallem cartzanate. D -0 __}E»
Thatium chionde o K03} & -0
Thallum eves D XL} 18-
Thalium sufsts o ¥E-0__)=E-0
fa) X0\ L E+W
Toksne = TE+X 1E+O00 — 2+
Toxaphens a2 JE-02 [$1) E-;
1.2.4- Trichioraberzens o 1401 — 7E-0t | o8
1.1, 1-Tnchisrosthane o]} 1€+ — | IE-00 E + 08
1.1,2-Trchiorostwane c O L) p— li-m: K00
Trchioroethytens a2 __ (411 ® 40
Trichioromanofucromethens o TE402— 401 _{ £+ 04
2.4,5-Trachioraphenol 0 AE-Q0 L 0E+ &0
2.4,8-Trichioropnenal a2 2E-0 E-03 | €4t
2.4.5-Trichicraphenoxyacetic aeid ——0 I\ o€ +02
1.2.3- Trichiorepropans 0 E-0t SER2
Venadium pemoxe o XK~ f TE4Q2
Xylenee 4} |e+oa_1 TE+O0t . 22208
Zine cyarsoe D X -00 ) ¢E+00
Zinc phosgtede D — 1E-02_J 2+

a tor ‘ .
vihalometanes, which i constituems: bromoform, bromodichioromethane, chiorolorm, and dbromochismmethane.
(3} There & an ML for sl Mm“mmmﬁmmwmmmnm-tuhkﬁ
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APPENOIX B—MAXIMUM CONTAMINANT APPENDIX B—MAXIMUM CONTAMINANT APPENDIX B—MAXIMUM CONTAMINANT
LEVELS LeveLs—Continued LEVELS—Continyed
Constuent MCL pmy Conssausnt MCL (pprm) Constitent MCL (porm)
Arneric 0.08 240 0.1 Selernan 0.01
Barium__ 1 245TPShvex . . 0.01 Sives 0.08
Berzene 0.006 | Endrin_ 00002 | Yoxaphens 0.008
0010 ¢ 40 'l..l.1-1’lml\w-\l'am.n._._.___,1 0.2
006 | Inchoostwens._ .. 0.008
Caron Wwwachionde — :.:s Lewd 0.004 Trihalomethanes. toted * .| a.10
Civommm Vi | : Lindane 0002 | Vi chionds ‘ 0.002
1w:: 0.006 Methowychior 0.1
1,1Dichiometwiene .| 0.007 | Newsw 0 m N0 Abromochioromethens
APPENDIX C—RANGE OF CONCENTRATIONS FOR ESTABLISHING MEDIA PROTECTION STANDARDS FOR CARCINOGENS
MoAr | MinAF MinWater [ maxSol | MnSo
Conssusnt name Coss | md) | wym R ‘m MY | (ma/kg | tmgrng)
Acstone o !
Acetonirie D |
D L
Acrylamice B2 8E-02 BE-04 8E-04 SE-08 2E 401 E-0V
Acrylonire 81| 1E-00| 1E-02{ 6E-03| GE-O5| 1E+02| 1E-00
Adicart 0
Aldrin B2 €-02 26-04 2E-04 2£-08 4E-00 4E-02
propeesen g
Ahguirazn phosphids
82 CE-0t| SEO3| 1EL04) 1E4D2
Armony D
Arssnic A TE-3 TE-08
Ashesios (2) A 2600 ZE-02
Barkm Cyanics D
Bariym, lonic o]
Berpidon A 2%-00 2£-08 2E-08 26-97 JE-O1 3*E-0
Derylium 82 4E-02 4E-04 SE-04 SE-08 | 26401 2E-01
Salz-etwhexyphiian B2 E-01 IE-0I SE+03 SE+O01
Sachiorosthylether B2 3E-01 €0 JE-R JE-05 | GE+01 8E-01
Bromodchioromethans B2 3E-0a JE-08 SE+01 SE-01
Cromotorm D
Bromomethane g —
berzyl phihaiets ’
.'G:.n Bt SE-02 SE-04 |
Calgiusm cysnce D J
Carbon dunsifcle D '
Carbon tsrachionos Bg 3E-00 3E-02 ‘ 3E-Q2 3604 | SE+02 SE-00
Chiorsl. +
Chiormans 82| 3E01| IEM( 30| 3IE05| SE+01] SEOY
Chiorine cyarde ]
Chiorobanzens. D { 4
Chiorotorm. 82 4E-00 4E-02 SE-01 6E-03 1E+0e 1€+402
2-Chigrophenct o
Crwormmm (V1) A| 9E-03| 9E-08
Cogpwr cyamos... o]
m-Crosol D
oCresal o4 }
p-Cresct D '
Cyarwde o
Qrancumn b
C brosede
DOO. B2 1E-02 1E-04 3E+ 02 JE-OD
0oE B2 1E-02 1E-04 2€ +02 2600
Dot 82 1E-00 1E-02 1E-02 1E-04 E+02 2£-00
Dinaayt prahaiats. D
Drbstyirstrosanmng B2 8E-02 8E-04 SE-04 6E-08 1E+01 1E-01
3.3 .Dichioroberaxiine. Eg 8E-03 CE-05 | 2€+402 2€-00
Drchioroafhuormethans:
1,2-Dxchigrosthane B2 4E-00 4E—002 4E-02 4E-04 8E 4+ 02 8E-00
1.1-Ochiorotiwiens (D: JE-01 IE-N GE-Q3 SE-05 1E +02 1E-00
2.4-Dichiorophenol
2.4-Dichiorophenaxyscetc ecxd 0
1.3-Drchioropropens: B2
Drsidrn 82 2E-Q2 2€-04 2E-04 2E-08 4E-D0 4E-02
(vathyt pranaiate (o]




————

Federal Register / Vol. 55. No. 145 / Friday. July 27, 1990 / Proposed Rules
—————— —

30869

APPERDIX C=RANGE OF CONCENTRATIONS FOR ESTABUSHING MEDIA PROTECTION STANCAADS FOR CARCINOGENS—Continued

-

- Max- . i
Congutuent neme MaxAr MinAx MinWater | MaxSod Mony
Cass | wgmd | wgimd) | A8 | o) | mgrkg) | tmgr
v i i . .
Deinyinmrosamne J B2| 2603 2£E05| 2605 2607 L sean 5 SE-00
Ll ] D ' B
DUTEITICIMTORRTUNG . ... crvoeiitasamsmemsraraos e esmasases oessmsesos Fbbabmmmes s e siee s bmmtos e s bt 821 TE-Od; TE-OS JE-08 TE-O? 1
0 2! | | | 97| 1ELO| B2
24-DNTODheN .......... 0. : ; ,
%fg:mwm {and 2.6-. mixture) B2, | 5€-03 SE-05 1€ +02 1E~00
A-Ocorane 82 . | 3E-01 3E-03
Gohomiai 2 ¢ 1 13 6E+33 | BELOV
12 DY | 4E-01 -03 4
-Dehenyitydry: Bg | ' 4E E-03 | 4E-08 | 9E+01 9E-01
Endosuten DL ' ‘ y
Endothal D ! ! | |
B0 oo o . . i
£ 1 B2| S8E+0Y 8E-01 4E-01 IRE :
EWWM 2 [ 4E-03 E+03| TE+O1
Eihylene GRromoe 82| SE-01 SE-01 | 4€-08 ¢E.orj 8E-01 | 8E-03
a1 4E-00 8E-02
Forme: acid. 4] 1
Glycxivaicetvon. D
Hepracivor -4 8E-02 SE-04 BE-O4 AE-08 £ 401 IE-N
Heptachior spcade B2 4E-Q2 4AE-04 4E-04 4E-08 2E-00 -2
HERAChOrRENZO-P-HoDn B2 oE-08 8E-07 aE-Q7 1E-08 1E-02 1E-04
Heacoobussens [+ 4E-00 4E-02 4E-02 4E-04 9E +02 WE-00
SPNE-HeXaEhOroCYCIONIXANS B2 SE-02 SE-O4 SE-O4 OE +08 1E-n 1E-01
bela-HexschioracyGiohmana c 2E-01 Z-0 %0 <-08 AEL0 4E-01
HERCNOTOCYCRDaNtthons. o
Hazachiorosthans [+ IE+O01 3E-01 EMN FE-03 SE+O03| SE+01
Haxachiorophana o]
Hydrazms. a2 2%6-02 EO4 1E-03 1E~08 ZE+0 -0
Fy@hooen Cyafte o
Hydrooen asfte. D
Isobutyt sicohol D
Lead B2
Lindane {gamma-hexachiorocysiohexane) 82/C JE-0 A0S SE4 01 L3
m-Phangenadiamine o
Maleic anhyande o]
Malec hwarande 2]
Meraasy (norganic) g
Mehworyonein
Methern. [»}
Malhyt ChiorocarSonatn. 4]
Matihwt ethyl ketons. _— D
Motw! iscbutyl ketne ot o
Mattw! paratheon 0
Mathyiene chionde B IE+01 IE-0 SE-0% 5E-00 E+0D 9E 401
n-Nitross-d-n-butylarmne 82 sE-g2 SE=04 =04 6E +OB TE-Of 1€-01
N-NIttosO-Nalvhred. g .
N-NAFORO--Metyiirytaivene B E-Ba =08 ) WD E-02
N-NATOSOdDIODYIRITES 82 SE-08 SE-08 B0t 160
n-Nitrosodiethanolarnms a 1E-8 1E-06 E+0n 01
- NIFOROEphTTIS a2 TEDY TE-Q3 TE+O8 E+ R
n-Netrosopyrroliding a2 2E-01 2£-03 2E-03 ZE-08 JE+O7 E-0
Nacked D
Neckal refinery Gust A 4E-O1 403
Nitne: axde D
NATODarzens. 0
Nitrogen diomade. 1]
Owmium wiomde 0
Paaon c
Pentachioroberaans o
Pentachioronirobentens. c 1€-80 1E-02
Pentactiormphancl o
Phanol Q
Phanyl merasc: acetste D
Phosplura., o
Phihaiic anfwaride 0
Polychionnated bipsnyis. B2 SE-D4 SE-08 9E-00 E-02
Potaseasn Cyamoe 4
Potasensn slver Cyanide o
Pronamie o
Pyrcine D
Selenious acd 4
Selencures o
Siver o
Silver cyunsde. D
Sodum cyanide g
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APPENDIX C—RANGE OF CONCENTRATIONS FOR ESTABLISHING MEDIA PROTECTION STANDARDS FOR CARCINOGENS—Continued

3. In deriving action isvels for bazardous
conatituents in soil, which are known or
suspected to be carcinogens. assume soil
intake of 0.1 gram/day for 70 kg adult/70 year
lifetime expasure pariod.

4. I deriving action levels for hazardous
consttuents in soil, other than those which
are known or suspectad to he carcicogens.
assume soil intake of 0.2 gram/day for 18 kg
child/S year sxposure period (age 1-8).*

8. in deriving action levels for bazardous
constituents in surface water designated by
the State for use as a drinking water source,
sasume a water iniake of 2 liters/day for 70
kg adult/?0 year lifetime exposure period,
uniess intake of aquatic organisms is sisc of
concem.

*Nut 1o be averaged over & 70-year liletima.

A =absorption {actor ! (dimensioniess).

B. Carcinogenic Constituents

Ca=[R"W'LT]/[CSF*I*A“ED)

where:

Ca=action lavel in medium {(units are
medium-dependent):

R =assumed risk level [dimensioniess) (10-¢
for class A & B: 30" *for class C
carcinogena);

W =bady weight (kg

L T = assumed lifetime |yrars)

CSF = carcinogenic slupe foctor img/kg/
day)™ %

I =intake assumption (units are medium-
dependent);

A = absorplion factor (dimensionless); and

ED = exposure duration (years).

' Assumad 10 be t for thia appendix. based upon
the assymption that he bumas absorption rete will
b the saine as the raie in the siudy wpan which the
RD or CP'F waa developad.

] . M-
MaxAr MinAF Minwewr | MaxSol MnSol
Corutitusnt rarne Gem | (om3) | wymd m g/l | imoskg) | tmgrg)
C
1';-:‘.:;-#!:“- g 1E+01 1E-01 1E-0Y | JE+03| 3IE+0I| 3E+01
1 swnchiorobenzens
112 Tepioraorane €| Moo| :o2| moe| mor| erem| O
1.
T ag 1E+02| 1E-00| TE0R| T7E-O4 1513 .E‘;S?
2 3.4.8-Tetracniorophenal
Townattwt ead g
T eastiwidihinpyrophosphais
Thallc ceade 0
Theliasm scetame o]
Thaifasn carbormie. D
Trakium chioride 2]
Thallum rrrsie N o )
Thafun sultele g g L
Treossrmcarbapide... .
Triram D 1 L
Tokssne D |
:&m”m = Sg JIE-O 3E-03 | 3E-03 3E-05 6E + 01 GE-O1
1,1,1, Trichiorosthans - o !
1.1.2-Trchiorosthare — C| ©E-00} eE-02 | SE02| €E04| 1E+03| 1E+D1
:m Bg — J3EO0 IE-D3 SE+C3 8E +01
richioromonolEETMethane "
< A.5Trachiorophanol D
i ::Tm — ag E+01| 2601 26-01| 2600 4E+03| 4E+00
Trichiorophanoeyacetic
1.2.3-Trichiaropropens D
Vanadurs pentosice ]
Xones ]
Z=e cyenide D
Zine phoaphide b
. Appendix D: Recommended Exposusre  Appendix E: Examples of Calculstions [. Example Calcuiations for Hazardous
Assumptions for Use in Deriving Action  of Action Levels Coestituents in Air
Lavels 1 Governing Equations for Calculating Action EA- s”‘l:mi Twcanm “‘“ 204 :
(Sections 208521 (a)(2}: (b): (c)(3): end ~ levels C,=[0.002 mg/kg/d}*1000 mjurrom)u
ld]) A. Systemic Toxicants 20 Ill:'/d]‘i]-u) pg/m?
1. }p deriving action levels for hazardous Co=RID"W/I*A} where:
constitusnts {n ground-water, sssume & water  Where: G =sction leval in air (ng/m
intahe of 2 liters/day for 70 kg adult/70 year  Cw=uction levsl in medium {units are RiD=0.002 mg/kg/day
lijetime exposure period. medium-dependent}; W =70 kg aduit
2 In deriving action levels for hazardous RID = reference dose (mg/kg/dey): L'a: %/ dey
constituents in air, assume air intake of 20 W= body weight (kg B Corci - :
. . Jmi units edi reinogenic Constituents
Et;ble meters/day for 70 kg aduli/70 year “;‘“m‘m"f..‘;“ (unita are mediuz- Example calculanon for 1.3.2.2-
etime exposure period. tetrachluroethane:

C=(107*1000 {n8/mg)* 70 'yrs)* 70 (kgl}/
{0.20 (mg/kg/day)™**20 (m*/day)*1°70
yrsl} =175 ug/m

where:

G =action level in air {ug/m%

R=107%(1.1.2.2-Tetrachloroethane is a Class
C carcinogen)

W =70 kg adult

LT =70 yeer lifetime

CSF=0.20 |'ng/kg /day)"*

1=20 m*/day

Aml

ED = 70 year exposure duration

iII. Sampie Calculation for Hazardous

Constituenty in Water

A_Systemic Toxiconts
Sample calculstion for toluene:

= [0.30 (mg/kg/day)*70 (kg))/{2 (L/
day)*1]=10.5 mg/L

where:

C, = action leve! in water (mg/L)
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RID =0.3¢ mp/kg/day lor toluene

W =70 kg adult

[=2L/day

A=l

B. Carcinogenic Constituents
Sampie caiculation for 1.1.2.2.-
tetrechloroethane:

Co =[10"*70 {kg)*~0 (yr])/[0.20 (mg/ kg/
day}~*2 (Lfday)*1°70 {yr)] = 1.73E-03
mg/L

where:

Cy =action ievel in water (mg/L)

R=10"*(1.1.2.2-Tetrachloroethane 13 a Class
C carcinogen)

W =70 kg adult

LT =70 year tifetime

CSF=0.20 (mg/kg/day]"!
1=2L/day

Am]

ED =70 ycar exposure duration

IV. Sample Calcuiations for Hazardous
Constituents in Sails

A. Systemic Toxicants
Example calculations for tctuene:
Ce=[0.30 img/kg/day)"18 (ke!|/[0.2 (g/
day)*1°0.001 (kg/g) = 24.000 mg/kg
where: )
Cs maction level in soil {mg/kg)
RID =0.30 mg/kg/day for toluene
W =18 kg (5 year oid child)
[=0.2 g/day
A=l

B. Corcinogenic Constituents
Sampie calculation for 1.1.2.2..
tetrachloroethane:

C.=(10"*70 (kg)*70 {yr3)]/(0.20 [me/ke/
dey|~*°0.1 (g/day|*0.001 (kg/g)*1°70
{yrs}] =350 mp/kg

where:

C,=action levei :n soil (mg/kg)

R=10"*(1.1.2.2-1etrachloroethane 13 & Class C
carcinogen)

W =70 kg adult

LT =70 year lifetime

CSF=0.20 {mg/kg/day)"

[0 g/day

A=l

ED =70 year exposure duration

APPENDIX F—LIST OF CONSTITUENTS SHOWING ACTION LEVEL SOURCE DATA

Noncaranogenc effects Carcnogemc effecta
Censtituent name Class inhalaton Oral slope inhalaton
Oral RFD
RFD (mg/ | factor (mg/ | siope factor
{mg/hg/d) wy/d) *g/ (mg/hgrd) ¢
Acstoneg g o] 1.0€ - 01
Acstoremie o S6CE-03
ACSIOOhenons ] 1.0 -01 5.0E-08
Actylgmde 82 20E-04 45E-00 45€-00
Acryiorsrie Bt S4E-01 24E-01
Adicarty D 1IE-03
Aldrin B2 3.0E-08 1.TE+01 1.7E+00
Ayl aloohol (o] 50E-03
Alsrornam phospiude ] 40E-04
Assling B2 S.TE-Q
, D 4.0E-04
Priwiinty Al 10E-03 8.0E 401
Asbestos (2) A =
Bamam cyarsde Dl 70E-02
Banum, one D 50€-02 1.0E-04 N
Beraxine A 3.0E-03 23E+02 23 +02
m 82 $.0E-03 |- 4&-& IAE-N
Bis{2-ethythexyliphthisie 82 20E-02 14602 | e
Bis{chiorosttwlether 82 1.1E-00 1.1E-00
a2 20E-02 1J3E-00
Bromotorm D 20E-02
Sromomethane D] 14E-03| 20E-
Butyl beray! phthaiate Ci 20€-0
Cadrmium 81 S.0E-04 S1E-00
Caichsn cyarede 0 4.06-02
Carbon disuifie 0| 10E-00
Carbon tetrachionds 82 7.0E=-04 1JE-01 1.3E -0
prewhain) D| 206-0
Chiordane 82| 6.0E-05 1.3E-00 13E-00
Chionine cyande o 5.0E-02
Chioroberzene b 20€ -02 5.06 03
Chiorotom 82| 1.06-02 S1E-03| QIE-02
2-Chiorophenai [} 5.0E-03
Chromeam (V) A S.0€E-03 4.1E+O9
D S.0E -03
Sopoe v o| soe-oe
o-Cresot 0 5.06 -02
p-Cresoi _D| . S0E-02
Cyammoe 0 20€-02
Cyenogen D 4.0E-02
Cyanogen oromude 0 9.06-02
00D B2 24E-01 |
DODE B2 A4E-O |
oot B2 SCE-04 AE-0 34E-0t
D 1.0E 01
Ditutyt phthalate 82 S.4E-00 S4E-00
3.7 Dichiorobertdine 82 4.5E-01 |
Ovchiorogifusromethans D) 208-01 s0E-02 el nEe
1,2-Dichicrosthans. B2 SIE - AE—
1fm c 9.0E-03 S.0E-~-01 1.2€ 00
2. 4-Dichicrophenct g 3.: -g
4-Dichiorophennxyscetc 1.0E-
%m o 82 3.0E--04
Dightirine a2 5.0 -05 1.OE+0Y 1L.OE 4L,
Disthyl phuhaints D A.0E -0t
Disthyinirosarmers. a2 15402 15E+02
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Noncarcinogenic eflects Caromogenic sflec
Constiuent name Clase OmiRry | 'heimtion | Orelslope | inheleton
AFD mg/ | Sy alops teckr
e | iy at | mred
Denathonts [+] 20E-~-02
m-Diniyobenaens 4] 1.0E =04
2.4-Dinftvophennt .g 20E-03
23-Oriworhsrs (and 2.6-. mbasre) QAE -0 |
1.4-Ouane 82 XTI P—
Dighenylamine [+] 25E-02
12-Diphwwihydrazne n LO0E-01 0.0E -0%
Dwutionon (] 4.0F =08
Endosufian (] 5.0E-08
Ensothal 0 20E -02
Enarin ] 2.0€ -04
(= a2 20600 9E- 42E6-03
Ewiaraens o 1.0E-01
Etrytere dtvomicie a2 SSE+01 T.6E-01
Formakiutnan a1 ASE-0Q2
Forwic acid ] 20E-00
Giycidysidaivwde D ADE-04
MHepamchine 82 S.0F 04 4S8E-00 4ASE~00
HEpICIDr SPOKIS 1.3E=06 01E-00 .1E-00
HamachioriDenao-p-dicesn, X +08 62E+D
Hummnioobumensy. ¢ 20E-~09 THE-02 T10E-Q2
SpN-NEERNOICyOIOIRaNS =R 8.3E =00 0.5€-00
DOE-HINECNOIOLYTICRIENS c 1.8E 00 1.8€-00
Hemiiorocyciopeniadens. (5] 70E-03 20E~-08
HEmRohONRENS. c 1.0E-09 14E=-02 148 -02
Hamaohiorophens ] 20E-04
Hyaaine L 0E-00 L +01
Mydugen cyanide [+ ] 20E-02
Hysrogen sty 0 I0E-08
ienktatyd sicohcs D4 SE-O
Ipophorons c 20 - CNE~08 |
Loasl . [ -}
Lindane (QEvna-hentchiorooyciohians) Ba/C $.0E 04 1.3E-00
L ] D 4.0E~-09
Malee anhydnioa D 10E-01
Maleic yarazide ] $.0E-01
Merary (novgarnicy 1] SOE-08
0 10E-04 2.0€ -0
- Mgthone ] 23€-02
Muothy! ShorRcarbonsts. L+
Motivyt sttt hotone (] SOE-02 0.0 -02
Mot imobuty! hetore 4] S.0E -2 20802
Mot peratiuon D LSE-04
Metwiens chionde (] G0E-2 73£-03 1.0E 02
- EONO-d-N-RrRylaming !- S 4E-00 S.4f -00
mANposc-n-efiwhres
n-Nivoso-n-methyisyiamee a2 2.2 +01
n-NIroaos-N-propyiamine a2 7.08 00
n-Nirasodethansigmine a2 20E-00 |
nNRrgsodeanylamae 82 4E=03 |
n-Niroscpynolidns B2 | 21E-00| 2E-00
Maviel D 20E-924
echat rehrary Oust A ! 8.4E -0t
Nitric onde d 0] 10801
NAanherzens | 0 S.0E - 04 00E -O4
Nitrogen dicace . D 1.0€ =00
Oamuum ts¥ooa ! +] 1.0E .08
Petathon 1' c S.0E-03
PamachioroDen2ene 0 S0E-~04
Pertahioroniraberaens [+ 10E-03 2.5€ - 01
Portachioroshenol D 0E-02
Phenol D S0E-0O1
Pranyt mercusc ssetale D SOE-08
Phoepha D 30E-04
Phihabc anhydnos 0 20E-00 i
Poly=hiornaied tphenyls 82 |  7.7€-00 |
Polassasm Cysmnde [} SO0E—02 | 1
Polamsasn siver cyands DI 20E-0 1l
] 75E-02
Pyriine 1] 1.0E-03
Selanious acd 0 JOE-0)
Salencures D SO0E-03
Siver, D 30E-03
Sidver. cyarae 4 0 1.0E-01
Sodum cyarsde I o! «oE-02
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APPENDIX F—LIST OF CONSTITUENTS SHOWING ACTION LEVEL SOURCE DaTa—Continued
Noncaranogens: sfiecty Carcinogersc effe
Constuuent name Class Oral RFD | inhelation | Oralsooe | Innalatién
RFD tactor 00 tactr
(mg/Rg/) ko/t:;w kq/d‘)-'l (mgshgsa) ¢
Strychrna D! J0E-04
Styrens : c| 20€-o01
1,1,1.2- Tetrachiorstnans c| a0e-o02 266-02 | 26E-02
1.2.4.5- Tevachiorobenzens D JOE-04
1.1.1.2-Terachioroethans c| 20e-q2 26E-02 26€-02
1.1.2.2-Tetrachioroethane Cc 20E-01 20E -0t
T 2| 1.0E-02 S.1E-02 | 3.3E-03
2.3,4.6- Tetrachiorophenal o| 30€-02
Tewaetryl iead o 10E~-07
T i phosphate D 5.0E-04
Thalic cude D| 70E-08
Thalkium scetate D| 9.06-05
Thaillum carbonate D 8.0E ~05
Thalum chioride p| o80E-05
Thalium mirate o! 90E-0s
Thalium suitste 0 8.0E -0
Thicsemcarbazide o] 8.06 -03
Thirem D] S0E-03
Tolusne D J.0E-01 20E-00
Toxaphane 82 1.1€~-00 1.1E-00
1.2.4-Trichiorabenzens D 20E =02 J.0E-03
1.1.1-Trichiorosthans. 0| eo0€E-02| 0E~01
1,1.2.Trichiorosthans. C| 40E-03 S7E-02| S7E-02
Trichiorowthylens 82 1.18-02 |
Trichionomonofiuoromethany ... o 3.0€ - 01 20E-01
2.4.5-Trichiorophenol D| 10E-01
2.4,6-Trichicrophenot. B2 20E-02 20E~-02
2.4.5-Trichiomphenaxyeostic acki 1] 1.06-02
1.2.3-Trchioropropans D 0.0E-Q3
Vanadum pemicodde o] 9.0E-03
Yytatwm...... [ ¢] 2.0E-00 3.0E~0t
Jnc cyanide 0 SOE-02
Jinc phoaphicde - (o] 30E-0¢
For the reasons set out in the rule granted to such & person under part {ii} Corrective action required at the
preamble, 40 CFR parta 264, 288, 270. 270 of this chapter. unit or the facility under subpart S will
and 271 are proposed to be amendedas ¢+ ¢+ o ¢ delsy the completion of partial or final
follows: t[g) Except as requindlnnder subpart§  closure: or
of thia part governing releases from . b
PART 264—STANDARDS FOR solid waste management units, the 8. 40 CFR part 264 is amended by
OWNERS mowomm OF requirements of this part do not apply adding subpart S to read as follows:
HAZARDOUS WASTE TREATMENT, to: $~Corrective Action for Sold
STORAQGE, AND DISPOSAL . . . . . Woe
FACILITIES 9
The citation - §284.101 [Removed] 284300 Purpose and spplicability.
1 authority on for part CFR part subpart F. it is 204501 Defls
continues to read as follows: 3.1n 40 z:‘.m1m. 284.502-204.500
proposed to remove 284510 Raguisemant to perform remedial
Aathority: 42 U.S.C. 8008, 0012{a). 3324, and 4. In 40 CFR part 264, subpart G, it is oo -
o028, proposed to amend § 264.113 by 264511 Scope of remedial investigations.
2. Section 204.1 is amended by l‘dﬂi@lﬁﬂs paragraphs {a)(1)(ii) a» 204512 Plans for remedial investigations.
revising paragraphs (d) and {g) (a)(2)(iif) snd (b)(1)(ii) ss (b)(1)(lii) and 2848313 Reports of remedial investigations.
introductary text to resd ss follows: by adding new paragraphs (a)(1)(ifand  284.51¢ Determination of no further action.

§ 2841 Purposs, scope and applicability,
(d) The requirements of this part apply
to a person disposing of hazardous
wasts by means of underground
injection subject to s permit issued
under an Underground Injection control
(UIC) program approwsd or promulgated
under the Safe Drinking Water Act only
10 the sxtent they are required by
§ 144.14 of this chapter and to the sxtent
they are included in 8 RCRA permit by

(b)(1) (i) to read as follows:

$ 284113 Closure time sllowed for
closure.

(.)Q [ B ]

(llo * &

(ii) Corrective action required at the
unit or the facility under subpart S will
delay the completion of partial or final
closure: or

(1]0 L



APPENDIX D
DRMO Storage Shed - Analytical Data

(Source: Reference 5, 7)
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EVALUATION OF SOIL CONTAMINATION
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7.68 3.5.00 x
9.54 262.00 X
.27 34.70
5.8% 122.00
10.60 113.00
11.50 £05.00 x
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81.30 x 1041.00 x
1C.80 1$1.00 X
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TABLE 9@ (CONTINUEL

mg/kg
(ppm)
pi BARIUM  BERYLLIUM CADMIUM CHROM | LM LEAD MERCURY NICKEL SELENTUM SILVER
THRESHOLD 6.5 51.29 2.00 1.25 26.5¢ 146.92 1,00 10.11 0.20 1.00
' 4.3
SAMPLE

D-1 8.8 x 130.00 X 0.30 5.48 X 22.70 430.00 X G.104 43.40 X 0.20 1.97
D-2 9.0 X 182.00 x 0.30 4. BT X 13.40 4£86.00 0.05% 3..80 x 0.20 2.48
D-3 8.4 $4.80 X 0.30 J.2¢ x 19.90 843.00 X 0.21} 26.40 X 0.20 0.50
D-4 8.2 61,60 x 0.30 3.67 X 26.3%0 3460.00 X 7.620 x 29.30 X 0.20 0.50
b-5 9.3 x 32.% 0.30 1.64 X t0.40 6t.10 0.133 .44 0.20 0.50
0-6 9.0 33.80 0.30 2.5% x 5.96 172.00 % 6.103 &8.00 X 0.20 0.99
b-7 8.7 x 21.50 0.3 1.05 L.99 26.40 0.057 5.99 C.20 0.50
0-8 8.6 % 17.90 0.30 0.99 &.97 9.45 0.046 5.47 0.20 0.50
0-9 8.6 x 71.70 X 0.30 473 x 8.9 149.00 ¥ 0.054 27.40 X 0.20 1.49
E-1 8.2 «x 130.00 X 0.53 4.05 x 16.50 482.00 X 0.280 2270.00 X 0.20 L.37
€-2 8.3 x 121.00 x 0.30 31.95 X 10.10 271.00 x 0.1 20.70 X 0.20 144
E-3 9.0 x 43.60 0.30 2.1 x 10.30 333.00 x 0.227 12.70 x 0.20 0.98
E-4 8.5x 38.40 0.30 1.90 x 5.69 3.5.00 x 0.531 7.1 0.20 0.95
€S 8.6 X 39.00 0.30 2.5 x 4.50 75.50 0.547 8.00 0.20 0.50
E-6 9.6 X 27.40 0.30 V.78 X [N} 156.00 X 0.101 6.26 0.20 0.50
E-7 86X 18.70 0.30 1.68 X 11.80 256.00 X D. 065 13,30 x 0.20 0.50
E-8 7.9x% 50.30 0.3 3.% x £36.00 x 1421.00 » D.193 25.40 X 0.20 1.00
E-9 8.6 % 178.00 x 0.3 £.90 X 9.72 94.20 D.058 32.80 x 0.20 2N
$1-1 a8 4880.00 N 0.% “.23 X 38.90 x 1879.00 X 0.143 46.20 X 0.20 D.50
s7-2 8.8 31¢.80 ' 0.30 3.0t x 20.90 480.D0 X 0.067 22.80 x 0.20 0.97
s$1-3 L | 79.80 l! 0.30 3.48 x 89.80 x 2612.00 A 0.03% 29.60 X 0.20 0.91
ST-4 8.1 x 79.40 2 0.30 4.3 26.00 864 .00 X 0.09% 32.40 X 0.20 1.00
$1-5 a.7x 40.00 0.30 £.23 15.90 914.00 X 0.093 23.60 X 0.20 a.9
51-5 8.1x Te.4 X 0.30 6.52 X 9.9 x 4362 X 0.257 34.7 X 0.20 0.9
$1-7 2.7 x 35.4 0.30 .08 x 10.7 200 x 0.054 15.6 X 0.20 0.5
$1-8 8.3x £3.6 0.30 2.3 x 9.84 2B3 X 0.106 17.8 & 0.20 0.94



SOUTHERN DIVISION NAVAL FACILITIES
DELIVERY ORDER ¢ 0097
, DRMO STORAGE SHED SOIL SAMPLES
CHARLESTON, SC NAVAL SHIPYARD

ETC Sample Results (as received ppm)

f 1.D. Date pH Bariun Cadmiun Chromiun Lead Mercury Nickel Silver
170 A-1-1 3/28 8.1 14.1 <0.1 - 8.718 - 3.05 <0.5
17 A-1-2 3/28 8.1 92.8 <0.1 - 10.3 - 21.0 1.29
172 A-1-3 3/28 7.8 22.8 <0.1 - 9.40 - 1.79 <0.5
173 A-2-1 3/28 7.9 - <0.1 - - - - -
174 A-2-2 3/28 8.3 - <0.1 - - - - -
175 A-2-3  3/28 8.1 - <0.1 - - - - -
176 A-3-1 3/28 5.5 1.7 «0.1 - 12.3 - <1.0 -
177 A-3-2 3/28 7.5 15.4 <0.1 - 12.6 - <1.0 -
178 A-3-3  3/28 8.1 36.2 0.1 - 17.9 - 20.9 -
179 A-4-1 3/28 6.4 3.07 «0.1 - 11.0 - <1.0 -
180 A-4-2 3/28 8.2 25.0 2.36 - 24.5 - 5.35 -
181 A-4-3 3/28 7.8 10.6 <0.1 - 17.4 - 3.67 -
182 A-5-1 3/28 4.3 - <0.1 - - - - -
183 A-5-2 3/28 8.2 - <0.1 - - - - -
184 A-5-3 1/28 7.8 - 1.86 - - - - -
185 A-6-1 3/28 4.8 - <0.1 - <2.5 - <1.0 -
186 A-6-2 3/28 8.1 - <0.1 - 8.67 - 2.89 -
187 A-6-3 3/28 8.0 - <0.1 - 13.3 - 12.3 -
188 A-7-1 3/28 5.1 10.0 <0.1 - 6.97 - <1.0 -
189 A-7-2 3/28 8.1 10.9 <0.1 - 8.18 - 2.3 -
160 A-7-3 3/28 7.9 60.0 <0.1 - 13.7 - 17.0 -
191 A-8-1 3/28 4.9 - - - - - - -
192 A~-8-2 3/28 8.4 - - - - - - -
193 A-8-3 3/28 8.4 - - - - - - -
194 A-9-1 3/28 5.9 - - - - - - <0.5
195 A-9-2 3/28 8.3 - - - - - - <0.5
196 A-9-3 3/28 8.0 - - - - - - <0.5
197 B-1-1 3/28 8.3 12.0 <0.1 - - - 3.98 <0.5
198 B-1-2 3/28 8.3 7.93  «0.1 - - - <1.0 <0.5
199 B-1-3 3/28 8.2 16.9 <0.1 - - - 7.19 <0.5
200 B-2-1 3/28 7.4 1.5 <0.1 - 7.5 - <1.0 -
201 B-2-2 3/28 8.2 16.5 <0.1 - 10.8 - 7.06 -
202 B-2-3 3/28 8.3 68.0 <0.1 - 17.5 - 16.1 -
203 B-3-1 3/28 7.1 <1.5 <0.1 6.03 <2.5 - <1.0 -
204 B-3-2 13/28 7.4 6.38 <0.1 16.9 15.5 - <1.0 -
205 B-3-3 13/28 7.2 68.0 <0.1 35.8 14.5 - 20.4 -
206 B-4-1 3/28 5.2 1.5 <0.1 - 9.60 - <1.0 -
207 B-4-2 3/28 8.0 21.1 <0.1 - 11.8 - 9.31 -
208 B-4-3 3/28 8.1 52.2 <0.1 - 17.0 - 16.5 -
209 B-S-1 3/28 5.4 4.36 <0.1 2.54 4.72 -~ <1.0 -
210 B-S-2 3/28 7.9 11.7 <0.1 15.0 11.2 - 7.01 -
211 B-5-3 3/28 8.3 55.5 <0.1 25.0 15.5 - 15.5 -

L
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SOUTHERN DIVISION NAVAL FACILITIES
DELIVERY ORDER ¢ 0097
DRMO STORAGE SHED SOIL SAMPLES
CHARLESTON, SC NAVAL SHIPYARD

ETC Sample Results (as received ppm)
4 I.D. Date pH Barium Cadmiun Chromiun Lead Mercury Nickel Silver
300 E-8-2 3/29 8.0 - <0.1 32.7 10.6 - 18.9 -
301 E-8-3 3/29 7.6 - <0.1 14.3 15.2 - 10.1 -
302 E-9-1 3/29 7.5 5.99 «<0.1 - - - 1.0 <0.5
303 E-9-2 3/29 7.7 30.6 <0.1 - - - 11.6 <0.5
304 E-9-3 3/29 7.3 10.2 <0.1 - - - <1.0 <0.5
305 ST-1-1 3/30 4.5 <1.5 <0.1 2.46  <€2.5 - <1.0 -
306 ST-1-2 3/30 7.8 9.99 «0.1 4.76 <2.5 - <1.0 -
307 ST-1-3 3/30 7.9  35.6 <0.1 35.6 14.4 - 24.4 -
308 ST-2-1 3/3¢ 6.8 - <0.1 - <2.5 - <1.0 -
309 ST-2-2 3/30 8.0 - <0.1 - 2.5 - <1.0 -
310 ST-2-3 3/30 8.0 - 0.1 - 13.2 - 11.7 -
311 ST-3-1 3/30 4.7 7.97  «<0.1 1.49 <2.5 - <1.0 -
312 ST-3-2 3/30 8.5 <1.5 <0.1 6.98 7.48 - 1.0 -
A3 ST-3-3 3/30 8.3 35.0 <0.1 17.5 9.99 - 6.99 -
314 ST-4-1 3/30 7.5 9.04 <0.1 - 34.3 - 1.90 -
315 ST-4-2 3/30 7.5 7.98 <0.1 - 19.5 - 3.99 -
316 ST-4-3 3/30 7.8 l4.4 <0.1 - 60.0 - 4.46 -
317 ST-5-1 3/30 4.9 - <0.1 - 5.97 - <1.0 -
318 ST-5-2 3/30 8.5 - <0.1 - 12.5 - <1.0 -
319 ST-5-3 3/30 8.2 - <0.1 - 14.0 - 19.0 -
320 ST-6-1 3/30 7.3 <1.5 <0.1 3.50 <2.5 - - <1.0 -
321 ST-6-2 3/30 8.3 13.6 <0.1 11.2 2.5 - l1.46 -
322 ST-6-3 3/30 8.4 10.5 <0.1 6.50 «<2.5 - <1.0 -
323 ST-7-1 3/30 5.2 - <0.1 - €2.5 - <1.0 -
324 ST-7-2 3/30 8.1 - <0.1 - 9.24 - 8.26 -
325 ST-7-3 3/30 8.1 - <0.1 - 11.9 - 11.4 -
326 ST-8-1 3/30 5.5 - <0.1 - <2.5 - a.0 -
327 ST-8-2 3/30 8.2 - <0.1 - 6.6 - . €1.0 -
7.9 - <0.1 - 12.8 - 14.3 -

328 ST-8-3 3/30



® SOUTHERN DIVISION NAVAL FACILITIES
DELIVERY ORDER ¢ 0097
DRMO_STORAGE SHED SOIL SAMPLES
CHARLESTON, SC NAVAL SHIPYARD

ETC Sample Results (as received ppm)
4 I.D. Date pH Barium Cadnium Clromium Lead Mercury Nickel Silver
255 D-2-2 3/29 8.5 9.81 «<0.1 - 10.8 - 3.43  <¢0.5
256 D-2-3 3/29 8.3 43.9 <0.1 - - 18.5 - 23.4 <0.5
257 D-3-1 3/29 8.2 11.6 <0.1 - 11.6 - . 3.38 -
258 D-3-2 3/29 8.2 10.3 <0.1 - 11.8 - 15.2 -
259 D-3-3 3/29 8.3 35.2 <0.1 - 17.3 - 14.9 -
260 D-4-1 3/29 5.7 <1.5 <0.1 - 14.9 <0.02 <1.0 -
[ 261 D-4-2 3/29 8.3 1.5 <0.1 - 7.81 <0.02 <1.0 -
262 D-4-3 3/29 8.3 36.6 <0.1 - 13.1  <0.02 18.3 -
[ 263 D-5-1 3/29 5.8 - <0.1 - - - - -
| 264 D-5-2 3/29 8.3 - <0.1 - - - - -
i 265 D-5-3 13/29 8.1 - <0.1 - - - - -
266 D-6-1 3/29 8.0 - <0.1 - <2.5 - <1.0 -
! 267 D-6-2 3/29 8.3 - <0.1 - 2.5 - 1.0 -
268 D-6-3 13/729 R.1 - ¢0.] - 12.9 - 11.3 -
269 D-7-1 3/29 6.6 - - - - - - -
- 270 D-7-2 3/29 8.0 - - - - - - -
2N D-7-3 3729 8.2 - - - - - - -
272 D-8-1 3/29 7.0 - - - - - - -
273 D-8-2 3/29 8.3 - - - - - - -
274 D-8-3 3/29 8.2 - - - - - - -
275 D-9-1 3/29 7.8 10.2 <0.1 - 12.1 - 3.88 «<0.5
276 D-9-2 3/29 8.2 27.8 <0.1 - 60.4 - 15.1 <0.5
277 D=9-3 3729 8.2 17.2 <0.1 - 15.8 - 3.82 «<0.5
278 E-1-1 3/29 8.5 19.8 <0.1 - 20.3 - 6.45 <0.5
279 E-1-2 3/29 8.4 22.9 <0.1 - 11.9 - 14.8 <0.5
280 E-1-3 3/29 8.6 54.3 <0.1 - 20.7 - 2.7 <0.5
281 E-2-1 3/29 8.4 19.5 <0.1 - 73.6 - 8.54 <¢0.5
282 E-2-2 3/29 8.3 15.4 <0.1 - 8.8 - 3.72 «<0.5
283 E-2-3 3/29 8.2 26.9 Nt - 10.0 - 8.69 «<0.5
284 E-3-1 3/29 . 8.1 - <..1l - 5.65 - 2.83 -
285 E-3-2 3/29 8.0 - <0.1 - 7.37 - 2.95 -
286 E-3-3 /29 8.3 - <0.1 - 5,04 - 3.25 -
287 E-4-1 3/29 8.3 - <0.1 - 49.1 - - -
288 E-4-2 3/29 7.8 - <0.1 - 10.7 - - -
289 E-4-3 3/29 7.9 - <0.1 - 10.5 - - -
290 E-S-1 3/29 8.3 - <0.1 - - - - -
291 E-5-2 3/29 8.3 - <0.1 - - - - -
292 E-5-3 3/29 8.1 - <0.1 - - - - -
293 E-6-1 3/29 6.9 - <0.1 - 6.65 - - -
294 E-6-2 3/29 8.1 - <0.1 - 8.39 - - -
295 E-6-3 3/29 7.7 - <0.1 - 12.1 - - -
296 E-7-1 3/29 7.6 - <0.1 - 5.84 - 1.0 -
97 E-7-2 3/29 8.0 - <0.1 - 15.0 - 272.3 -
98 E-7-3 3/29 7.4 - <0.1 - 10.6 - 2.75 -
299 E-8-1 3/29 6.8 - <0.1 2.31 <2.5 - <1.0 -



SOUTHERN DIVISION NAVAL FACILITIES

DELIVERY ORDER ¢ 0097
DRMO STORAGE SHED SOIL SAMPLES

S —

SC NAVAL SHIPYARD

CHARLESTON,

Results (as received ppm)
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APPENDIX E
Pesticide Mixing Area - Analytical Data

(Source: Reference 12)



Geraghty & Miller, Inc.

PH MEASUREMENTS OF WATER SAMPLES
COLLECTED FROM MONITOR WELLS AT THE
PESTICIDE~MIXING AREA,
FEBRUARY 12, 1982!

Well Number pH
WPA-~1 6.02

WPA-2 6.04

! Measured at the time of sample collection.
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ENERGY RESOURCES CO. INC

INORGANIC ANALYSIS

- Report Sheet -
- ug/1

Analyzed for: Geraghty & Miller
Sediments - waters

ERCO CLIENT

D ID } As
IC-82-

Waters nug/1
576 WPA -1 ) <10
577 WPA -2 ! <10
577 ERCO DUPLICATE <10

If customer has any questions regarding analysis,
refer to sample in guestion by its ERCO ID#%.

Sample Rcvd. 2/17/82 Reported by 6354

Date Analysis
Completed 3/16/82 Checked bx_;:ZZ’ A




Analyzed for:

e e e wmes ESN DI G MR DD DD D N O B B

ENERGY RESOURCES CO. INC

INORGANIC ANALYSIS

- Report Sheet -
ug/gm dry wgt.

Geraghty & Miller

Sediments

ERCO CLIENT

iD ID As
IC-82

554 PA-1 6.3
555 PA-2 2.8
556 PA-3 3.9
556 ERCO DUPLICATE 3.0
557 PA-4 1.1
558 PA -5 2.9
559 PA-6 4,2
560 PA-7 - 5.7
561 PA-8 4.8

If customer has any questions regarding analy51s.
refer to sample in question by its ERCO ID#.

Sample Recvd.__ 2/17/82 Reported by

Date Analysis
Completed 3/16/82 Checked by ?/

%
~




A

ENERGY RESOURCES CO. INC.

HERBICIDE ANALYSES

2,4-D ({(ug/1) 2,4,5-TP (ung/l)
ERCO 1D G&M ID =~ Det. Limit Conc. Det. Limit Conc.
28-552 WPA-1 0.05 ND 0.02 ND
28-553 WPA-2 0.05 ND 0.02 ND
28-554 PA-1 5.0 ND 1.5 ND
28-555 PA=-2 5.0 ND 1.5 ND
28-556 PA-3 5.0 ND 1.5 ND
28-557 PA~-4 5.0 ND 1.5 ND
28-558 PA=-5 5.0 ND 1.5 ND
28-559 Soil Blank 5.0 ND 1.5 ND
28~560 PA-7 5.0 ND 1.5 ND
28~561 PA-~8 5.0 ND 1.5 ND
28~562 PA-9 5.0 ND 1.5 ND

ND = none detected

Reported by: gj <~ NGe 2-{1/;

Checked by:

e e e ome e WY Gan SIS D AN M U B B BN



LI (¢ > Ueweny LI | || e

s cEED /R EEE

Pate Analysls

-t

tor W YOOY nerZeorm

Compleled: 3/25/82
Ausiyted for: — Client 1D WPA-1 - |
oM it WPA-Z PA-1 _ PA-2  PA-3 PA-4_ PA-5_blank PA-6 _ PA-7. PA-8
Componnds e [28-55208-551)28-554] 2B-55" ."n=55dza;55]aa-_553 23-.559'2&.55028;55123-551
.89 aldrin__ ND | ND_{_ ND_ [ ND | ND | . ND [ no_|nD_|mp_ [N | D
2. 90P__dieldrin_ _|N__ | vp_| N0 [mp_ o[ w0 | wo_|an |wn_|no_ | D
3. 9P .,.Ghj_qma_ng MND_ | MDD | ND__|.ND_|ND _{_ND | no_|.mp | No__1no_ ] ND
4.92P_ __4.4'-00T N | ND.--|100—)-40—|880—]| 2. | 6 - | 8D |20 1200 | 4
5. 93P 4.4’ =0DE M| nn 230 f.a0 . [3so_ | a4 _ |z __lwn |15 |o2so i 3
9-_.2‘!" 4.4'-DDD No_ |0 |1 7|50 80 |0 | Mo_| 1 -{.18_] np
. 95P a-endosul_fan ND_ | vo_| . no__ | ND I ND ND_{ _ND ND__| ND__]ND ND
n. 96 B-endosulfan _ Iso _Vno_fno w0 |mo |'wp o oo Ino | wo
9. 9JP _.endosujfan sulfate |nop | an_| N0 Ino |sn | mo | no Np__|ND__|ND__{ ND
10, 98P endrin_. ND__|_ND_ |.MD [ ND _|ND ND_| v {np | ND_ _|nD ] ND
11,999 _ endrin a‘dehyde ND | b | NI np | D ND | ND_ | No |wp |ND._ | nD
12, 1000 heotachlor ___ |nD_ | wp_ [ ND_ |mn_. 2 |- nn_ | w0 |Np__{mp fa.0..] nD
13..101P_ heptachlor epoxide |np_ (. wp [ wn__ (w0 [no | w0 w0 |an {me_|no_ .| o
14, 102P a-BHC e InNp__l.np ND | _ND ND ND ND__ [ ND__|ND_|IND__ | ND
15, 103P  B-BIIC _INO__ | hWp__{ N0 |ND |1 | ND_|.ND_ [ ND__|nND__]|.1__.| nD
16, 104P_ v-8HC, ND__ | ND I ND | ND__|ND | . ND__|ND | ND__|ND__{ND__} mD
). IUSP 6 BHC-_ ND NO_ I nNp | ND__ | 2 ND | ND__|ND_IND__{ 1_.1nD
10.106P__PCB-1242_ No__. |- a0 _{. N | ND _|NO___| Nn {np__|an__.|so__{nD__ .| ND
19. 1077 __PCB-]254 NO__ | no_|np_ [N |MD: | N | ND_—|wD.|ND_—IND_.] ND
20. 10BP  PCB-122] __IND D | np | ND |ND MD . ND__|nD_ |No__InD. .| ND
21.109P_PCB-1232 - wo__ | nn o JND__IND | ND_ P ND | ND_[ND___|ND_ | ND
22. 110P_ PCB-1248 ND__| ND_{ND |ND_IND _{ ND_{ND__|ND__|NO__]ND__| ND
2). 111P__PCB-1260 ND_ Iwp f39. [mp_hoo | 2 .2 M | 2 |3 | 1
20 112P_ PCB-101F__ o | np_lup _[ND_IND | ND | ND |ND__[ND__|ND [ ND
25. 113P_ toxaphene ND [ND_[ND_|ND__|ND__ | ND_|ND [ND _|ND |ND | ND
7 ~ Reparted hy: K/Z{

2



[‘/-\ ENVIRONMENTAL
e SCIENCE

Foea=Z CORPORATION

LAB REPORT NQ

’“37 Laboratory Report C=-oulo
PO BOXE16 State Cerufication No. PH.04
B NUT STREET « MIDDLETOWN, CONN. 06457
I TELEPHONE: 3476961
CLIENT ° ~ =aT May 17, 1982
I Comending Officer
Southern Divlsien SaENT o _
Naval Facilities Command (803) 743-5510
2144 Melbourne Street
l P.0. Box 10068
_Crarleston, S.C. 29411 _
ITC . N3TALCT ONS
0004

SAMPLE DESCRIPTION TEST RESULTS

fr
I Pesticide Mixing Area D,P DOT 5.3 ug/ml (prm)
z" Sample #1 P,P DDT <0.01 wg/gr (ppm)
DDT total 5.3 ug/mi
l : . D <0.01 g/ (ppm)
4,5 TP (Silvex) 0.51 wg/g (Ppm)

Pesticide Mixing Area D,D DT 0.08 w/e
2" Sample #2 P,P IOT 1.4 ug/gr
' Total DDT T8 we/gr (pem)

D - 0.09  ug/gr (pom)
5 TP (Silvex) <0.01 ug/s (ppm)

ANALYSES OF SOIL SAMPLES COLLECTED BY NAVAL PERSONNEL, May 1982.

Yy ¢y,



APPENDIX F

Public Works Storage Yard - Analytical Data



Prior to Partial Closure

Analytical Data - March 28, 1986

Note: Background samples were collected from each of
three residential areas within the Naval Shipyard
itself. Those samples (labeled BK1, BK2, BK3)
were collected from:

* near officers quarters EE, at the
intersection of Avenue G and Second
Street West;

* near officers quarters Y/Z, at the

intersection of Hobson Avenue and
Pine Street; and

* near the tennis courts (NS48, 49)
adjacent to enlisted quarters at the
intersection of Partridge Avenue,
Osprey Street and East Avenue.

Source: EnSafe. July 11, 1986. Evaluation of Soil Contamination at the
Interim Status Storage Facility *Old Commal’.
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Figure 2-16. Sampling stations, public works storage yard. (Figure taken from Reference 5.)




GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.C. Box 30712
Charleston, S.C. 29407 Charleston, S.C. 29417
Frgineering Consulting Phone (803) 556-8171

mical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 3413195 DATE: ©64/10/86

MEMPH1S , TN 38184
CONTACT: MR. J. SPEAKMAN, PhD, PE RELEASED BY;
- . PE ,PHD

CLIENT CODE: ENSA

SAMPLE ID 1 BK1 BK2 BK3
LAB 1D 1 84030844 84930867 86030848
PARAMETER DATE RECEIVED: 03/28/84 03/28/86 03/29/84
PH - LAB 4,88 § 25C 3.30 § 25C S5.99 8§ 24C
FLASH POINT, c.c. >140 F 2140 F 140 F
CYANIDE {1.0 ppm {1.0 ppm <{1.0 ppm
SULFIDES <{1.0 ppm <{1.0 ppm {1.0 ppm
BARIUM 31.9 ppm 1.3 ppm 11.2 ppm
BERYLLIUM (2.0 ppm (2.0 ppm (2.0 ppm
CADMI UM 8.71 ppm 0.5% ppm 0.93 ppm
~UROMIUM B.08 ppm 3.90 ppm 15.6 ppm
) 119 ppm 28.8 ppm 20.9 ppm
MuwCURY {1.0 ppm <{1.0 ppm (1.0 ppm
NICKEL 2.88 ppm 2.49 ppm 6.35 ppm
SELENIUM 0.2 ppm 0.2 ppm (0.2 ppm
SILVER <{{.0 ppm {1.0 ppm <1.0 ppm
CRESOL {1 ppm {{ ppm {1 ppm
PENTACHLOROPHENOL {1 ppm {1 ppm {1 ppm
CARBON TETRACHLORIDE {1 ppm {1 ppm {1 ppm
CHLOROFORM {1 ppm <1 ppm {{ ppm
DICHLOROFLUDROMETHANE {1 ppm {1 ppm {1 ppm
ETHYLENE DICHLORIDE {1 ppm {1 ppm <{{ ppm
METHYL ETHYL KETONE {1 ppm {1 ppm {1 ppm
METHYL ISOBUTYL KETONE {1 ppm {1 ppm {1 ppm
METHYLENE CHLORIDE {1 ppm {1 ppm {{ ppm
TETRACHLOROETHYLENE {1 ppm {1 ppm {1 ppm
TOLUENE {1 ppm {{ ppm {1 ppm
TRICHLOROETHANE {1 ppm {1 ppm {1 ppm
TRICHLOROETHYLENE {1 ppm <1 ppm {1 ppm
TRICHLOROFLUOROETHANE {1 ppm {1 ppm <1 ppm
TRICHLOROFL UOROMETHANE {1 ppm {1 ppm <1 ppm
AMINO PYRIDINE {1 ppm {1 ppm {1 ppm
DIETHYL ETHER <1 ppm <1 ppm {1 ppm
ETHYLENE OXIDE <{{ ppm {{ ppm <1 ppm
FORMALDEHYDE {{ ppm {1 ppm {1 ppm
HYDRAZ INE {1 ppm {1 ppm <1 ppm
P OIDINE <1 ppm {1 ppm <1 ppm
LOR 1014 0.5 ppm <0.5 ppm <0.5 ppm

ARGCLOR 1221 <0.5 ppm <0.5 ppm <0.5 ppm



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
. Charleston, S.C. 29407 Charleston, S.C. 29417
Engineering Consulting Phone (803) 556-8171

Chemical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341315 DATE: 04/10/86
MEMPHIS , TN 38184

CONTACT: MR. J. SPEAKMAN, PhD, PE

- —— ——— - - - - - - - - - - -

SAMPLE 1D :  BK1 BK2 BK3

LAB ID : 840308446 84030847 84030848
PARAMETER DATE RECEIVED: 03/28/8é 03/28/84 03/28/8Bé
AROCLOR 1232 <0.5 ppm (0.5 ppm <0.5 ppm
ARGCLOR 1242 <{0,5 ppm <0.5 ppm <¢.5 ppm
AROCLOR 1248 <0.5 ppm (8.5 ppm <0.5 ppm
ARODCLOR 1254 0.5 ppm 0.3 ppm <0.35 ppm
AROCLOR 1240 <{0.5 ppm <{0.5 ppm <0.3 ppm

AROCLOR 1242 <0.5 ppm <0.5 ppm <0.5 ppm



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.Q. Box 30712
Charleston, S.C. 29407 Charleston, S.C. 29417

Engineering Consulting Phone (803) 556-8171
Chemical Analysis
Laboratory Certification Number 10120
CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC

P.0. BOX 3413137 DATE: 04/08/84

MEMPH1S , TN 38184 W) —

CONTACT: MR. J. SPEAKMAN, PhD, PE RELEASED BY?
' C.-GR s PHD

CLIENT CODE: ENSA

SAMPLE 1D 1 Al A2 A3 A4

LAaB 1D : 86030831 84030832 84030833 84030834
PARAMETER DATE RECEIVED: 03/28/8¢4 03/28/86 03/28/86 03/28/84
PH - LAB 4.90 § 24C 3.55 85 24C 7.70 § 24C 7.30 § 24C
FLASH POINT, c.c. Y140 F >140 F >140 F Y140 F
CYANIDE (1.0 ppm <1.0 ppm <{1.0 ppm 1.0 ppm
SULFIDES 2.0 ppm {1.0 ppm {1.0 ppm {1.0 ppm
BARIUM 31.8 ppm 43.0 ppm 24.5 ppm 29.6 ppm
BERYLLIUM (2.0 ppm <2.0 ppm <2.0 ppm <2.0 ppm
CADMIUM 2.52 ppm 4.17 ppm 1.74 ppm 2.38 ppm
CHROM1UM 16.0 ppm 22.7 ppm 16.3 ppm 14.4 ppm
LEAD 112 ppm 180 ppm 141 ppm 91.6 ppm
MERCURY <1.0 ppm <{1.0 ppm <1.0 ppm <1.0 ppm
NICKEL 12.5 ppm 11.1 ppm 7.44 ppm 5.24 ppm
SELENIUM (0.2 ppm <0.2 ppm <6.2 ppm 0.2 ppm
SILVER {1.0 ppm <{1.0 ppm <1.0 ppm <1.0 ppm
CRESOL {{ ppm <{ ppm {1 ppm {1 ppm
PENTACHLORGOPHENGCL {1 ppm <1 ppm {1 ppm {1 ppm
CARBON TETRACHLORIDE {1 ppm {1 ppm {1 ppm {1 ppm
CHLOROFORM {1 ppm {1 ppm {1 ppm {1 ppm
D1CHLOROFLUOROMETHANE {1 ppm {1 ppm {1 ppm {1 ppm
ETHYLENE DICHLORIDE {1 ppm {1 ppm <! ppm {1 ppm
METHYL ETHYL KETONE {1 ppm {1 ppm {1 ppm {{ ppm
METHYL 1S0BUTYL KETONE {1 ppm {{ ppm {{ ppm {1 ppm
METHYLENE CHLORIDE {1 ppm {1 ppm {{ ppm {1 ppm
TETRACHLOROETHYLENE {{ ppm {1 ppm {1 ppm {1 ppm
TOLUENE {1 ppm {{ ppm {1 ppm <1 ppm
TRICHLORQETHANE {1 ppm {1 ppm {1 ppm {1 ppm
TRICHLOROETHYLENE {1 ppm {1 ppm {1 ppm {1 ppm
TRICHLDROFLUQOROETHANE {1 ppm <1 ppm {{ ppm <! ppm
TRICHLDROFLUOROMETHANE {1 ppm {1 ppm {1 ppm {1 ppm
AMIND PYRIDINE {1 ppm {1 ppm {{ ppm {1 ppm
DIETHYL ETHER {1 ppm {1 ppm {{ ppm {1 ppm
ETHYLENE OX1DE <1 ppm {1 ppm <1 ppm <! ppm
FORMALDEHYDE {1 ppm {1 ppm {1 ppm {1 ppm
HYDRAZ INE {1 ppm {1 ppm {1 ppm {1 ppm
PYRIDINE {1 ppm {1 ppm <1 ppm {1 ppm
AROCLOR 1016 <6.5 ppm <0.5 ppm {6.35 ppm <0.5 ppm
ARDCLOR 1221 <{0.35 ppm {0.5 ppm {0.5 ppm <0.5 ppm



GENERAL ENGINEERING LABORATORIES

4 1313 Ashley River Road P.O. Box 30712
= Charleston, 5.C. 29407 Charleston, 5.C. 29417
Engineering Consulting Phone (803) 556-8171!

Chemical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341315 DATE: 04/08/86
MEMPH1S y TN 38184

CONTACT: MR. J. SPEAKMAN, PhD, PE

SAMPLE 1D t Al A2 A3 A4

LAB 1D : 84030831 84030832 84030833 84030834
PARAMETER DATE RECEIVED: 03/28/84 03/28/84 03/28/84 03/28/84
AROCLOR 1232 <0.5 ppm <0.5 ppm <0.5 ppm <0.5 ppm
AROCLOR 1242 0.5 ppm 0.5 ppm <0.3 ppm <0.3 ppm
AROCLOR 1248 (0.5 ppm {D.5 ppm {0.9 ppm 0.5 ppm
AROCLOR 1234 0.3 ppm 0.5 ppm <0.5 ppm {G.5 ppm
AROCLOR 1240 8.3 ppm <0.35 ppm (0.5 ppm 117 ppm

AROCLOR 1242 0.5 ppm 0.3 ppm 0.5 ppm {D.% ppm



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
- Charleston, 5.C. 29407 Charieston, 5.C. 29417
Engineering Consulting Phone (803) 556-8171

Chemical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341315 DATE: 04/08/86 r—\

MEMPH1S , TN 38184 -
CONTACT: MR. J. SPEAKMAN, PhD, PE RELEASED BY]
= . “GREENE—RE,PHD

CLIENT CODE: ENSA

SAMPLE 1D : AS Ad A7 Bi

LAB 1D : 86030835 84030834 84030837 84030838
PARAMETER DATE RECEIVED: 03/28/86 D3/28/86 03/28/8¢6 03/28/86
PH - LAS 4.40 § 24C 7.40 & 24C 7.50 § 24C 8.10 § 24C
FLASH PRINT, c.c. 140 F >140 F 3140 F »140 F
CYAN]IDE <1.0 ppm <1.0 ppm <1.0 ppm <1.0 ppm
SULFIDES <1.0 ppm <{1.0 ppm <1.0 ppm <{1.0 ppm
BARIUM 26.7 ppm 18.3 ppm 16.7 ppm 52.2 gpm
BERYLLIUM <2.0 ppm <2.0 ppm <2.0 ppm <2.0 ppm
CADMIUM 2.02 ppm 1.60 ppm 2.39 ppm 1.88 ppm
CHROMIUM 12.2 ppm 25.0 ppm 24.1 ppm 10.0 ppm
LEAD 33.0 ppm 101 ppm 71.5 ppm 51.1 ppm
MERCURY <{1.0 ppm {1.0 ppm <1.0 ppm <1.0 ppm
NICKEL 5.2 ppm 7.14 ppm 12.6 ppm 4.54 ppm
SELEN]UM 0.2 ppm (0.2 ppm 0.2 ppm 0.2 ppm
SILVER <1.0 ppm <{1.0 ppm {1.0 ppm {1.0 ppm
CRESOL {1 ppm {1 popm {1 ppm {{ ppm
PENTACHLOROPHENOL {1 ppm {1 ppm {1 ppm {1 ppm
CARBON TETRACHLORIDE {1 ppm {1 ppm {1 ppm {1 ppm
CHLOROQFORM {1 ppm {1 ppm <1 ppm <1 ppm
D1 CHLOROFL JOROMETHANE {{ ppm {1 ppm {1 ppm {1 ppm
ETHYLENE DICHLORIDE {1 ppm {1 ppm <1 ppm {1 ppm
METHYL ETHYL KETONE <1 ppm {1 ppm {1 ppm {1 ppm
METHYL ISQBUTYL KETONE {1 ppm <1 ppm <1 ppm {{ ppm
METHYLENE CHLORIDE {1 ppm {1 ppm <{{ ppm <1 ppm
TETRACHLOROETHYLENE {1 ppm {1 ppm {1 ppm {1 ppm
TOLUENE {1 ppm {1 ppm <1 ppm <1 ppm
TRICHLOROETHANE {1 ppm {1 ppm {1 ppm {1 ppm
TRICHLOROETHYLENE {1 ppm {1 ppm {1 ppm {1 ppm
TRICHLOROFLUOROETHANE {1 ppm {t ppm <{{ ppm {1 ppm
TR1CHLORDFLUOROMETHANE {1 ppm {1 ppm {1 ppm {{ ppm
AMINDO PYRIDINE {{ ppm {1 ppm {1 ppm {1 ppm
DIETHYL ETHER {t{ ppm {{ ppm {1 ppm {1 ppm
ETHYLENE OXIDE {1 ppm {1 ppm {1 ppm {1 ppm
FORMALDEHYDE {1 ppm <1 ppm {1 ppm {1 ppm
HYDRAZ INE {1 ppm <1 ppm {1 ppm {1 ppm
PYRIDINE <1 ppm {1 ppm {1 ppm {1 ppm
ARQCLDR 1016 (0.5 ppm <0.5 ppm 0.5 ppm <0.5 ppm

\ROCLOR 1221 <0.5 ppm <0.3 ppm <0.9 ppm {6.9 ppm



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
Charleston, S.C. 29407 Charieston, S.C. 29417
" ~ineering Consulting Phone (803) 556-8171

Tical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341313 DATE: 04/08/86
MEMPHIS y TN 38184

CONTACT: MR. J. SPEAKMAN, PhD, PE

SAMPLE 10 ¢ AS Ad A7 B1

LAB 1D 1 84030835 84030834 B4030837 84039838
PARAMETER DATE RECEIVED: 03/28/84 03/28/86 03/28/84 03/28/84
ARCCLAOR 1232 <06.5 ppm <0.5 ppm {0.5 ppm <0.5 ppm
AROCLOR 1242 <0.5 ppm <0.5 ppm <0.3 ppm <0.5 ppm
AROCLOR 1248 0.3 ppm <0.3 ppm <0.5 ppm 0.3 ppm
ARCCLOR 12354 {0.5 ppm 0.5 ppm 0.5 ppm (0.5 ppm
AROCLOR 1240 34.2 ppm 9.1 ppm <0.5 ppm 0.5 ppm

AROCLOR 1242 {0.5 ppm <0.5 ppm <0.5 gpm (6.5 ppm



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.0O. Box 30712
Charleston, S.C. 29407 Charleston, S.C. 29417
Engineering Consulting Phone (803) 556-8171

=mical Analysis
Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC

P.0. BOX 341315 DATE: 04/08/8¢
MEMPHIS y TN 38184
CONTACT: MR. J. SPEAIKMAN, PhD, PE RELEASED BY:
: GR P
CLIENT CODE: ENSA
SAMPLE 19 1 82 B3 B4 B
LAB ID : 84030837 84030840 84030841 84030842
PARAMETER DATE RECEIVED: 03/28/8B¢ 03/28/86 03/28/84 03/28/84
PH - LAB 5.95 & 24C 7.39 § 25C 7.70 & 24C 7.90 § 24C
FLASH POINT, c.c. >140 F >140 F >140 F 140 F
CYANIDE <1.0 ppm <1.0 ppm <1.0 ppm <{1.0 ppm
SULFIDES <1.0 ppm <{1.0 ppm (1.0 ppm <1.0 ppm
BARIUM 170 ppm 10.0 ppm 31.7 ppm 15.8 ppm
BERYLLIUM (2.0 ppm <2.0 ppm (2.0 ppm <2.0 ppm
CADMIUM 2.04 ppm 1.14 ppm 1.79 ppm 1.82 ppm
CHROMIUM 14.5 ppm 8.0 ppm 14.0 ppm 19.5 ppm
LEAD 232 ppm 156 ppm 94.2 ppm 49.9 ppm
RCURY {1.0 ppm {1.0 ppm {1.0 ppm <1.0 ppm
KEL 11.3 ppm 3.82 ppm S.25 ppm 5.78 ppm
SELENI UM <0.2 ppm <0.2 ppm <0.2 ppm <0.2 ppm
SILVER <1.0 ppm 1.0 ppm <1.0 ppm <1.0 ppm
CRESOL 8.4 ppm <t ppm {{ ppm {1 ppm
PENTACHLOROPHENOL 16.2 ppm {1 ppm {1 ppm {1 ppm
CARBON TETRACHLORIDE {1 ppm <1 ppm {{ ppm {1 ppm
CHLOROFORM {1 ppm {i ppm <{{ ppm {1 ppm
DICHLOROFLUOROMET HANE {1 ppm {1 ppm {1 ppm {1 ppm
ETHYLENE DICHLORIDE {1 ppm <{{ ppm {1 ppm {1 ppm
METHYL ETHYL KETONE {1 ppm {1 ppm {1 pom {1 ppm
METHYL I1SOBUTYL KETONE {1 ppm {1 ppm {1 ppm {1 ppm
METHYLENE CHLORIDE {1 ppm {1 ppm {1 ppm {1 ppm
TETRACHLOROETHYLENE <1 ppm <{1 ppm {1 ppm {1 ppm
TOLUENE {1 ppm {1 ppm {1 ppm {1 ppm
TRICHLDROETHANE {1 ppm {1 ppm {1 ppm {1 ppm
TRICHLOROETHYLENE {1 ppm <1 ppm {1 ppm {1 ppm
TRICHLOROFLUDROETHANE <1 ppm {1 ppm {1 ppm <! ppm
TRICKHLOROFLUOROMETHANE <1 ppm {1 ppm {1 ppm <1 ppm
AMINO PYRIDINE {1 ppm {{ ppm {1 ppm {1 ppm
DIETHYL ETHER <1 ppm {1 ppm {1 ppm {1 ppm
ETHYLENE OXIDE {! ppm {1 ppm {1 ppm {1 ppm
FORMALDEHYDE {1 ppm {1 ppm {1 ppm {1 ppm
HYDRAZ INE {1 ppm <1 ppm {1 ppm {1 ppm
PYRIDINE <{{ ppm <1 ppm {{ ppm <1 ppm
AROCLOR 1014 0.5 ppm <0.5 ppm <0.3 ppm <0.5 ppm

SLOR 1221 <0.5 ppm 4.5 ppm <0.5 ppm 0.5 ppm



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
= Charleston, S.C. 29407 Charleston, S.C. 29417
Engineering Consulting Phone (803) 556-8171

Chemical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341315 DATE: 04/08/86
MEMPHIS , TN 38184

CONTACT: MR. J. SPEAKMAN, PhD, PE

SAMPLE 1D : B2 83 B4 BS

LAB 1D : 84030839 84030840 84030841 84030842
PARAMETER DATE RECEIVED: 03/28/84 03/28/864 03/28/86 03/28/84
AROCLOR 1232 <0.,5 ppm <0.5 ppm <0.5 ppm <0.5 ppm
AROCLOR 1242 <0.5 ppm <0.5 ppm <0.5 ppm <0.3 ppm
AROCLOR 1248 <0.5 ppm (0.5 ppm <0.3 ppm <0.5 ppm
AROCLOR 1254 0.5 ppm <0.5 ppm <0.5 ppm <0.5 ppm
AROCLOR 1240 0.3 ppm <0.5 ppm 0.3 ppm <0.3 ppm

ARDCLOR 1242 <0.95 ppm {0.5 ppm {0.5 ppm <0.5 ppm



GENERAL ENGINEERING LABORATORIES

4 1313 Ashley River Road P.O. Box 30712
- Charleston, S.C. 29407 Charleston, S.C. 29417
Engineering Consulting Phone (803) 556-8171
mical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341315
MEMPHIS y TN 38184
CONTACT: MR. J. SPEAKMAN, PhD, PE

DATE: 04/08/84

CLIENT CODE: ENSA

SAMPLE 1D 1 Bé C1 c2 €3
LAB 1D : 84030843 860330844 84030845 84030844
PARAMETER DATE RECEIVED: 03/28/84 03/28/86 03/28/86 03/28/86
PH - LAB 7.00 § 28C &4.61 8 24C 6.40 § 24C 7.50 & 24C
FLASH POINT, c.c. >140 F 140 F 140 F 140 F
CYANIDE {1.0 ppm <1.0 ppm {1.0 ppm <1.0 ppm
SULFIDES <1.0 ppm <1.0 ppm <1.0 ppm <1.0 ppm
BARIUM 17.8 ppm 142 ppm 380 ppm 14.1 ppm
BERYLLIUM <2.0 ppm <2.0 ppm <2.0 ppm <2.0 ppm
CADMIUM 2,72 ppm 2.88 ppm 1.16 ppm {0.20 ppm
CHROM] UM 37.5 ppm 19.8 ppm 43.1 ppm .42 ppm
L TND 141 ppm 331 ppm S08 ppm 42.5 ppm
SURY <1.0 ppm <1.0 ppm <1.0 ppm (1.0 ppm
Ni{TKEL 9.72 ppm 16.2 ppm S.12 ppm 3.92 ppm
SELENIWM <0.2 ppm <0.2 ppm <0.2 ppm <0.2 ppm
SILVER <1.0 ppm <1.0 ppm <1.0 ppm <1.9 ppm
CRESOL <1 ppm {1 ppm <1 ppm {1 ppm
PENTACHLOROPHENOL {1 ppm {1 ppm <! ppm <1 ppm
CARBON TETRACHLORIDE {1 ppm {{ ppm <{ ppm {1 ppm
CHLOROFORM <1 ppm <{i ppm {1 ppm {1 ppm
01 CHLOROFLUOROMETHANE <1 ppm <1 ppm {1 ppm <1 ppm
ETHYLENE DICHLORIDE {1 ppm {1 ppm <1 ppm <1 ppm
METHYL ETHYL KETONE <{ ppm {1 ppm <1 ppm {1 ppm
METHYL ISOBUTYL KETONE <{{ ppm {1 ppm {1 ppm {1 ppm
METHYLENE CHLORIDE <1 ppm {{ ppm {1 ppm {1 ppm
TETRACHLDROETHYLENE {1 ppm <1 ppm {1 ppm <1 ppm
TOLUENE {1 ppm <1 ppm {1 ppm {1 ppm
TRICHLOROETHANE {1 ppm {1 ppm {1 ppm {1 ppm
TRICHLORDETHYLENE <1 ppm {1 ppm <1 ppm <1 ppm
TRICHLORGFLUORGETHANE <{{ ppm <1 ppm {1 ppm {1 ppm
TRICHLOROFLUOROMETHANE <1 ppm <1 ppm <{ ppm {1 ppm
AMINDG PYRIDINE {1 ppm {1 ppm {1 ppm <1 ppm
DIETHYL ETHER {1 ppm {1 ppm {1 ppm {1 ppm
ETHYLENE OXIDE {{ ppm {1 ppm {1 ppm {1 ppm
FORMALDEHYDE {1 ppm {{ ppm {1 ppm {1 ppm
HYDRAZ INE {1 ppm {1 ppm {1 ppm <1 ppm
PYRIDINE {1 ppm {1 ppm {1 ppm {1 ppm
#77"LOR 1014 (0.5 ppm 0.3 ppm 0.5 ppm <0.5 ppm
¢ +OR 1221 <0.5 ppm <0.5 ppm <0.3 ppm <0.5 ppm



GENERAL ENGINEERING LABORATORIES

: 1313 Ashley River Road P.O. Box 30712
: ) Charleston, S.C. 29407 Charleston, S.C. 29417
Engineering Consulting Phone (803) 556-8171

Zhemical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341315 DATE: 04/08/84
MEMPHIS y TN 38184

CONTACT: MR. J. SPEAKMAN, PhD, PE

- - - s - e - —— - - . - - - - — - —— - - . D e -

SAMPLE 1D : Bé Ct Cc2 c3

LAB 1D : 84030843 84030844 840308435 84030844
PARAMETER DATE RECEIVED: 03/28/84 03/28/84 03/28/86 03/28/86
AROCLOR 1232 <0.5 ppm 0.5 ppm <0.5 ppm 0.3 ppm
AROCLOR 1242 <0.5 opm <0.5 ppm <0.5 ppm <6.5 ppm
AROCLOR 1248 0.5 ppm <{0.5 ppm <0.5 ppm <0.5 ppm
AROCLOR 12%4 <0.5 ppm <0.3 ppm <0.5 ppm 0.5 ppm
AROCLDR 1240 0.5 ppm <B.35 ppm <0.5 ppm <0.5 ppm

AROCLOR 1242 <0.% ppm (0.5 ppm <0.5 ppm <0.5 ppm



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712

Charleston, S.C. 29407 Charleston, $.C, 29417
Engineering Consulting Phone (803) 556-8171
Chemical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341315 DATE:
MEMPHIS y TN 38184

CONTACT: MR. J. SPEAKMAN, PhD, PE

RELEASED BY.:

CLIENT CODE: ENSA

- — - . e S S S S e - - . - -

SAMPLE 1D ¢t C4 CS D1 b2

LAB ID ¢ 84030847 84030848 84030849 84030850
PARAMETER DATE RECEIVED: 03/28/84 03/28/86 03/28/86 03/28/86
PH - LAB 7.20 8 29C 7.70 § 26C 4&.80 8 26C 7.20 § 24C

FLASH POINT, c.c.
CYANIDE

SULFIDES

BARI UM

BERYLLIWM

CADMIUM

CHROMIM

LEAD

MERCURY

NICKEL

SELENIM

SILVER

CRESOL

PENTACHL OROPHENOL
CARBON TETRACHLORIDE
CHLOROFORM
DICHLORDFLSOROMETHANE
ETHYLENE DICHLORIDE
METHYL ETHYL KETONE
METHYL 1SOBUTYL KETONE
METHYLENE CHLORIDE
TETRACHLOROETHYLENE
TOLUENE
TRICHLOROETHANE
TRICHLOROETHYLENE
TRICHLOROFLUOROETHANE
TRICHLOROFLUOROMETHANE
AMIND PYRIDINE
DIETHYL ETHER
ETHYLENE OXIDE
FORMALDEHYDE

HYDRAZ INE

PYRIDINE

iIROCLOR 10146

AROCLOR 1221

2140 F
<{1.0 ppm
<1.0 ppm
13.8 ppm
<2.0 ppm
1.54 ppm
3.09 ppm
946.8 ppm
1.6 ppm
3.48 ppm
<0.2 ppm
<1.0 ppm
<1 ppm
{1 ppm
{1 ppm
{1 ppm
{1 ppm
<1 ppm
<1 ppm
{1 ppm
{1 ppm
<{1 ppm
{1 ppm
{1 ppm
{1 ppm
{1 ppm
<1 ppm
{1 ppm
{1 ppm
{1 ppm
<1 ppm
{1 ppm
{1 ppm
<0.5 ppm
<0.5 ppm

>140 F
<{1.0 ppm
(1.0 ppm
22.5 ppm
<2.0 ppm
1.24 ppm
23.8 ppm
131 ppm
<1.0 ppm
9.58 ppm
<0.2 ppm
(1.0 ppm
{1 ppm
<{{ ppm
<t ppm
{1 ppm
{1 ppm
{1 ppm
<1 ppm
{1 ppm
{1 ppm
<1 ppm
<1 ppm
{1 ppm
{1 ppm
{1 ppm
{1 ppm
<1 ppm
{1 ppm
{1 ppm
<1 ppm
<1 ppm
{1 ppm
0.5 ppm
6.5 ppm

2140 F
{1.0 ppm
<{1.0 ppm
23.3 ppm
<2.0 ppm
1.81 ppm
16.8 ppm
75.1 ppm
<1.0 ppm
8.42 ppm
{0.2 ppm
(1.0 ppm
{1 ppm
<1 ppm
{1 ppm
<{{ ppm
{1 ppm
<1 ppm
{1 ppm
{{ ppm
{{ ppm
{1 ppm
{1 ppm
{1 ppm
{1 ppm
{1 ppm
<1 ppm
{1 ppm
<1 ppm
<1 ppm
{1 ppm
{1 ppm
{1 ppm
<0.5 ppm
0.3 ppm

2140 F
<{1.0 ppm
<{1.0 ppm
359.3 ppm
{2.0 ppm
3.44 ppm
31.2 ppm
180 ppm
<1.0 ppm
15.0 ppm
<0.2 ppm
<1.0 ppm
<1 ppm
<1 ppm
{1 ppm
<1 ppm
{1 ppm
{1 ppm
{1 ppm
<1 ppm
<1 ppm
<1 ppm
<! ppm
{1 ppm
{1 ppm
<{{ ppm
<{{ ppm
<{1 ppm
<1 ppm
<{{ ppm
{{ ppm
<1 ppm
<1 ppm
<{0.35 ppm
<0.5 ppm



Engineering Consulting

GENERAL ENGINEERING LABORATORIES
1313 Ashiey River Road

—hemical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC

CONTACT :

P.0O. BOX 341313
MEMPH1S y» TN 38184
MR. J. SPEAKMAN, PhD, PE

Charleston, S.C. 25407

P.0O. Box 30712
Charieston, S.C. 29417
Phone (803) 556-8171

DATE: 04/18/86

SAMPLE 1D : C4

LAB 1D : 84030847
PARAMETER DATE RECEIVED: 03/28/84
AROCLOR 1232 <0.95 ppm
AROCLOR 1242 <0.5 ppm
AROCLOR 1248 0.3 ppm
ARDCLOR 1254 {0.35 ppm
AROCLOR 1240 <{0.5 ppm
AROCLOR 1262 <0.5 ppm

cS

84030846
83/28/86

<0.5 ppm
<0.5 ppm
<0.5 ppm
2.0 ppm
<0.5 ppm
0.5 ppm

D1

84030849
03/28/84

<0.5 ppm
0.5 ppm
0.9 ppm
(0.5 ppm
<0.5 opm
0.5 ppm

84030850
03/28/86

-€0.9 ppm
0.5 ppm
0.5 ppm
0.5 ppm
<0.5 ppm
<0.5 ppm



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
Charleston, S.C. 29407 Charleston, S.C. 29417
Phone (803) 556-8171

Engineering Consulting
Chemical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341315
MEMPH1S , TN 238184
CONTACT: MR. J. SPEAKMAN, PhD, PE

DATE: 04/10/84

RELEASED B;%Qg_@
SEBRGE €. GREENE_PRE,PHD
CLIENT CODE: ENSA

SAMPLE 1D :+ D3 D4 DS SP1

LAB 1D : 84030851 84030852 84030853 84030854
PARAMETER DATE RECEIVED: 03/28/86 03/28/86 03/28/86 03/28/84
PH - LAB 7.00 § 24C 4.88 8 24C 4.11 8§ 24C 7.10 & 25C
FLASH POINT, c.c. >140 F Y140 F Y140 F >140 F
CYANIDE <1.0 ppm <1.0 ppm {1.0 ppm {1.0 ppm
SULFIDES <1.0 ppm <1.0 ppm <1.0 ppm <1.0 ppm
BARIUM 31.92 ppm 24.8 ppm 26.7 ppm 13.5 ppm
BERYLLIUM <2.0 ppm <2.0 ppm 2.0 ppm <{2.0 ppm
CADMIUM 2.78 ppm 8.70 ppm 3.10 ppm 2.23 ppm
CHROMIUM 70.3 ppm 38.3 ppm 31.8 ppm 24.0 ppm
LEAD 162 ppm 20.46 ppm 81.0 ppm 126 ppm
MERCURY (1.0 ppm <1.0 ppm {1.0 ppm <1.0 ppm
NICKEL 13.8 ppm 15.4 ppm 12.4 ppm 14.0 ppm
SELENTUM <0.2 ppm 0.2 ppm 0.2 ppm <0.2 ppm
SILVER (1.0 ppm <{t1.0 ppm {1.0 ppm <1.0 ppm
CRESOL {1 ppm {1 ppm {1 ppm {1 ppm
PENTACHLOROPHENGL {1 ppm {1 ppm {{ ppm {1 ppm
CARBON TETRACHLORIDE {1 ppm {1. ppm {1 ppm {1 ppm
CHLOROFORM {1 ppm {1 ppm {1 ppm {1 ppm
DICHLOROFLUQGROMETHANE {1 ppm <{{ ppm {1 ppm <1 ppm
ETHYLENE DICHLORIDE {1 ppm {1 ppm {1 ppm {1 ppm
METHYL ETHYL KETONE {1 ppm {1 ppm {1 ppm {1 ppm
METHYL 1SOBUTYL KETONE {1 ppm {1 ppm {1 ppm {1 ppm
METHYLENE CHLORIDE <{{ ppm {1 ppm {1 ppm {1 ppm
TETRACHLOROETHYLENE {1 ppm {1 ppm {t{ ppm <1 ppm
TOLUENE {t ppm {1 ppm {1 ppm {1 ppm
TRICHLOROETHANE <{ ppm {1 ppm {1 ppm {1 ppm
TRICHLOROETHYLENE <1 ppm {1 ppm <1 ppm {1 ppm
TRICHLOROFLUOROETHANE {1 ppm {1 ppm {1 ppm <1 pom
TRICHLOROFiL.UDROMETHANE {1 ppm {1 ppm {1 ppm {1 ppm
AMINO PYRIDINE {1 ppm {1 ppm {1 ppm {1 ppm
DIETHYL ETHER {1 ppm <1 ppm <1 ppm <{{ ppm
ETHYLENE OXI1DE {} ppm <1 ppm {1 ppm {1 ppm
FORMALDEHYDE {1 ppm {1 ppm {1 ppm <! ppm
HYDRAZ INE <l ppm {1 ppm <1 ppm {1 ppm
PYRIDINE {1 ppm {1 ppm {1 ppm {1 ppm
AROCLOR 1016 <0.5 ppm <0.5 ppm <0.5 ppm <0.3 ppm
AROCLOR 1221 0.5 ppm <0.5 ppm 0.5 ppm <0.5 ppm



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
i Charleston, S.C. 29407 Charleston, S.C. 29417
Engineering Consulting Phone (803) §56-8171

Chemical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0C. 80X 341315 DATE: 04/10/86
MEMPHIS , TN 38184

CONTACT: MR. J. SPEAKMAN, PhD, PE

SAMPLE 1D : D3 D4 DS SP1

LAB 1D : 84030851 84030852 84030833 84030854
PARAMETER DATE RECEIVED: 03/28/84 03/28/84 03/28/86 03/28/84
ARDCLOR 1232 <0.5 ppm <0.5 ppm <0.5 ppm <G.5 ppm
AROCLOR 1242 0.5 ppm <0.5 ppm <0.5 ppm <0.5 ppm
ARDCLDOR 1248 <0.5 ppm <0.3 ppm <0.3 ppm 0.5 ppm
AROCLOR 1254 {8.35 pom <{0.3 ppm 0.5 ppm 3.3 ppm
AROCLOR 1240 <0.S ppm 0.5 ppm <0.5 ppm <0.5 ppm

AROCLOR 1242 <0.3 ppm 0.3 ppm <0.3 ppm <0.5 ppm



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
Charleston, S.C. 29407 Charleston, S.C. 29417
Engineering Consulting Phone (803) 556-8171

Chemical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341315 DATE: 04/10/86
MEMPHIS y TN 38184

CONTACT: MR. J. SPEAKMAN, PhD, PE RELEASED

CLIENT CODE: ENSA

- ——— - R U o A o W . T S e - e A S G T D S - - T - S P S T e S S - -

SAMPLE 1D : SP2 5P3 SP4 SPS

LAB 1D : 86030855 84030854 84030857 840308358
PARAMETER DATE RECEIVED: 03/28/84 03/208/86 03/28/86 03/28/86
PH - LAB 4.20 §8 24C 7.50 § 24C 7.70 & 24C 7.30 § 24C
FLASH POINT, c.c. 2140 F 3140 F 3140 F 140 F
CYANIDE <{1.0 ppm <{1.0 ppm <{1.0 ppm <1.0 ppm
SULFIDES <1.0 ppm <{1.0 ppm <1.0 ppm <{1.0 ppm
BARIUM 13.5 ppm 22.7 ppm 37.2 ppm 35.0 ppm
BERYLLIUM <2.0 ppm <2.0 ppm <{2.0 ppm <2.0 ppm
CADMIUM 0.56 ppm 0.91 ppm 1.43 ppm 1.28 ppm
CHROMIM 8.00 ppm 21.9 ppm 18.3 ppm 17.8 ppm
LEAD 7.39 ppm 2400 ppm S04 ppm 349 ppm
MERCURY <1.0 ppm <{1.0 ppm <1.0 ppm {1.0 ppm
NI1CKEL 4.19 ppm 4,27 ppm 8.10 ppm 4.73 ppm
SELENIUM <0.2 ppm 0.2 ppm <C.2 ppm <0.2 ppm
SILVER <1.0 ppm <{1.0 ppm <{1.0 ppm {1.0 ppm
ERESOL 4.2 ppm {1 ppm {1 ppm {1 ppm
PENTACHLOROPHENOL 3.5 ppm {1 ppm <1 ppm {1 ppm
CARBON TETRACHLORIDE {{ ppm {{ ppm {1 ppm {1 ppm
CHLOROFORM <1 ppm {1 ppm {1 ppm {1 ppm
DI CHLOROFLUDROMETHANE {1 ppm {1 ppm {1 ppm <1 ppm
ETHYLENE DICHLORIDE {1 ppm <{{ ppm . {1 ppm {{ ppm
METHYL ETHYL KETONE {1 ppm {1 ppm {1 ppm {1 ppm
METHYL 1S08UTYL KETONE {1 ppm {1 ppm {1 ppm (1 ppm
METHYLENE CHLORIDE {1 ppm {{ ppm {1 ppm {1 ppm
TETRACHLOROETHYLENE {1 ppm {1 ppm {1 ppm {1 ppm
TOLUENE {1 ppm {1 ppm {1 ppm {{ ppm
TRICHLOROETHANE {1 ppm {1 ppm {1 ppm {1 ppm
TRICHLOROETHYLENE {1 ppm {1 ppm {1 ppm {1 ppm
TRICHLOROFLUOROETHANE {{ ppm {{ ppm {1 ppm {1 ppm
TRICHLOROFLUOROMETHANE {1 ppm {1 ppm {1 ppm {{ ppm
AMINO PYRIDINE {1 ppm {1 ppm {1 ppm {1 ppm
DIETHYL ETHER {1 ppm {{ ppm {1 ppm {1 ppm
ETHYLENE 0XIDE {1 ppm {1 ppm {1 ppm {1 ppm
FORMALDEHYDE {1 ppm {t{ ppm <1 ppm {1 ppm
HYDRAZ INE {1 ppm {1 ppm {{ ppm {{ ppm
PYRIDINE {1 ppm {1 ppm {1 ppm {1 ppm
'ROCLOR 1014 (G.5 ppm <0.5 ppm <0.5 ppm <0.5 ppm

AROCLDOR 1221 {0.5 ppm 0.5 ppm 0.5 ppm <0.5 ppm



GENERAL ENGINEERING LABORATORIES

1313 Ashiey River Road P.O. Box 30712
Charleston, 5.C. 29407 Charleston, S.C. 29417
“ngineering Consulting Phone (803) 556-8171

ermucal Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 3413153 DATE: 04/10/86
MEMPHIS y TN 38184

CONTACT: MR. J. SPEAKMAN, PhD, PE

SAMPLE ID : SP2 SP3 S5P4 SPS

LAB ID : 84030855 86030856 84030857 84030858
PARAMETER DATE RECEIVED: 03/28/84 03/29/86 03/28/86 03/28/86
AROCLOR 1232 <0.5 ppm <0.95 ppm 0.5 ppm {0.3 ppm
AROCLOR 1242 <0.5 ppm <0.5 ppm <0.5 ppm <0.5 ppm
AROCLOR 1248 2.9 ppm 0.5 ppm <0.5 ppm <0.5 ppm
AROCLOR 1254 <6.5 ppm {0.5 ppm 0.5 ppm 1.7 ppm
AROCLOR 1240 0.5 ppm 0.5 ppm {0.3 ppm {0.3 ppm

AROCLOR 1262 <0.5 ppm <G.9 ppm {0.5 ppm <0.3 ppm



GENERAL ENGINEERING LABORATORIES

1313 Ashiey River Road P.O. Box 30712
' Charleston, S.C. 29407 Charleston, S.C. 29417
zineering Consulting Phone (803) 556-8171

mical Analysis
Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341315 DATE: 04/10/86

MEMPH1S , TN 38184
CONTACT: MR. J. SPEAKMAN, PhD, PE RELEASED %
- ECTG E,PHD

CLIENT CODE: ENSA

SAMPLE 1D : SPé SP7 SP8 SP9
LAB 1D 1 84030859 84030840 84030841 84030842
PARAMETER DATE RECEIVED: 03/28/84 03/28/84 03/28/84 03/28/86
PH - LAB 7.10 § 24C 7.35 § 24C 8.28 8 25C 8.30 & 23C
FLASH POINT, c.c. >140 F 140 F 140 F Y140 F
CYANIDE <1.0 ppm <{1.0 ppm 1.0 ppm {1.0 ppm
SULFIDES <1.0 ppm <1.0 ppm <1.0 ppm <1.0 ppm
BARIUM 946.2 ppm 41.7 ppm 50.1 ppm 12.9 ppm
BERYLLIUM {2.0 ppm <2.0 ppm (2.0 ppm <2.0 ppm
CADMIUM 1.37 ppm 0.92 ppm 1.16 ppm 6.72 ppm
IROMIUM 19.7 ppm 32.0 ppm 18.2 ppm 10.6 ppm
D 323 ppm 774 ppm 293 ppm 77.4 ppm
HERCURY <1.0 ppm <1.0 ppm <{1.0 ppm <1.0 ppm
NICKEL 2.33 ppm 4.10 ppm 11.5 ppm 2.39 ppm
SELENIUM 0.2 ppm <0.2 ppm 0.2 ppm <0.2 ppm
SILVER <{1.0 ppm (1.0 ppm <t{.0 ppm (1.0 ppm
CRESOL {1 ppm {1 ppm {1 ppm {1 ppm
PENTACHLOROPHENDL <1 ppm {{ ppm {1 ppm <1 ppm
CARBON TETRACHLORIDE {1 ppm {1 ppm {1 ppm {1 ppm
CHLOROFDORM {1 ppm <1 ppm {1 ppm <1 ppm
DICHLOROFLUDROMET HANE {1 ppm {1 ppm <1 ppm {1 ppm
ETHYLENE DICHLORIDE {1 ppm {{ ppm <! ppm {1 ppm
METHYL ETHYL KETONE <1 ppm {1 ppm {1 ppm <1 ppm
METHYL ISOBUTYL KETONE <! ppm <1 ppm <1 ppm {1 ppm
METHYLENE CHLORIDE {1 ppm {1 ppm {1 ppm {1 ppm
TETRACHLOROETHYLENE <{{ ppm <1 ppm {1 ppm {1 ppm
TOLUENE <1 ppm {1 ppm {1 ppm {1 ppm
TRICHLOROETHANE {1 ppm {1 ppm {1 ppm <1 ppm
TRICHLORDETHYLENE {1 ppm {1 ppm {1 ppm {1 ppm
TRICHLOROFLUDROETHANE {1 ppm {1 ppm <1 ppm {1 ppm
TRICHLOROFLUORDMETHANE {1 ppm <1 ppm {1 ppm {1 ppm
AMIND PYRIDINE {1 ppm {1 ppm {1 ppm {1 ppm
DIETHYL ETHER <1 ppm <1 ppm {1 ppm <1 ppm
ETHYLENE OXIDE (! ppm <{{ ppm {1 ppm {t ppm
FORMALDEHYDE <! ppm {1 ppm {1 ppm <1 ppm
HYDRAZ INE {1 ppm {1 ppm {1 ppm {1 ppm
‘RIDINE {1 ppm {1 ppm {1 ppm {1 ppm
_ACLOR 1016 (0.5 ppm 0.5 ppm (0.5 ppm <0.35 ppm

ARGCLOR 1221 <0.5 ppm <6.5 ppm <0.5 ppm <0.5 ppm



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
: Charleston, S.C. 29407 Charleston, S.C. 29417
Engineering Consulting Phone (803) 556-8171

Chemicat Analysis

Laboratory Certitication Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341315 DATE: 04/10/86
MEMPHIS y TN 38184
CONTACT: MR. J. SPEAKMAN, PhD, PE
SAMPLE 1D i SPé SP7 SP§ SP%
LAB 1D : 84030859 84030840 84030841 84030842
PARAMETER DATE RECEIVED: 03/28/84 03/28/86 03/28/86 83/28/84
AROCLOR 1232 <0.5 ppm <0.5 ppm 0.5 ppm <0.5 ppm
AROCLOR 1242 {0.5 ppm 0.3 ppm <0.3 ppm <0.35 ppm
AROCLOR 1248 0.5 ppm <{0.5 ppm {0.5 ppm <G.5 ppm
ARIGCLOR 1254 <0.5 ppm <0.5 ppm 1.9 ppm 0.5 ppm
AROCLOR 1240 <{0.5 ppm <0.5 ppm <0.5 ppm 0.5 ppm
AROCLOR 1242 <0.5 ppm <0.5 ppm <0.5 ppm <0.5 ppm



GENERAL ENGINEERING LABORATORIES.

1313 Ashley River Road P.O. Box 30712
Charleston, S.C. 29407 Charleston, S.C. 29417
Engineering Consulting Phone (803) 556-8171

Chemical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRDNMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341315 DATE: 04/10/86

MEMPH] S , TN 38184
CONTACT: MR. J. SPEAKMAN, PhD, PE RELEASED M
=" E . 6 E,

CLIENT CODE: ENSA

SAMPLE 1D 1+ SP10 SP11 SP12

LA8 ID : 84030843 840308644 84030845
PARAMETER DATE RECEIVED: 03/28/8B4 03/28/84 03/28/84
PH - LAB 8.20 § 24C 8.18 &8 24C 7.40 & 24C
FLASH PQINT, c.c. 314D F 140 F 140 F
CYANIDE <1.0 ppm {1.0 ppm <1.0 ppm
SULFIDES <1.0 ppm <{1.0 ppm <1.0 ppm
BARIUM 30.7 ppm 33.9 ppm 20.4 ppm
BERYLLIUM <2.0 ppm <2.0 ppm <2.0 ppm
CADMI UM 1.30 ppm 3.49 ppm 1.32 ppm
CHROM1 UM i8.0 ppm 18.3 ppm 14.3 ppm
LEAD 82.1 ppm 737 ppm 222 ppm
MERCURY <1.0 ppm <1.0 ppm <1.0 ppm
NICKEL 7.29 ppm 7.98 ppm é.87 ppm
SELENIUM {0.2 ppm <0.2 ppm 0.2 ppm
SILVER {1.0 ppm <1.0 ppm {1.0 ppm
CRESOL {1 ppm {1 ppm <1 ppm
PENTACHLOROPHENOCL {1 ppm <{{ ppm {1 ppm
CARBON TETRACHLORIDE {1 ppm <{I ppm {1 ppm
CHLOROFORM {1 ppm {1 ppm {1 ppm
D1 CHLORBFLUOROMETHANE {1 ppm {1 ppm {1 ppm
ETHYLENE DICHLORIDE {1 ppm {1 ppm {1 ppm
METHYL ETHYL KETONE {1 ppm {1 ppm <1 ppm
METHYL IS0BUTYL KETONE {1 ppm {1 ppm <1 ppm
METHYLENE CHLORIDE {1 ppm {1 ppm {1 ppm
TETRACHLORQETHYLENE <! ppm {{ ppm {1 ppm
TOLUENE {! ppm {1 ppm <1 ppm
TRICHLOROETHANE {1 ppm {1 ppm {{ ppm
TRICHLOROETHYLENE {1 ppm {1 ppm {1 ppm
TRICHLOROFLUORDETHANE {1 ppm <1 ppm {1 ppm
TRICHLOROFLUGROMETHANE <1 ppm {1 ppm {1 ppm
AMINO PYRIDINE {1 ppm {1 ppm <1 ppm
DIETHYL ETHER {{ ppm {1 ppm {1 ppm
ETHYLENE OXIDE {1 ppm {1 ppm {1 ppm
FORMALDEHYDE {1 ppm {1 ppm {1 ppm
HYDRAZ INE {1 ppm {1 ppm {1 ppm
PYRIDINE (i ppm {1 ppm {1 ppm
AROCLOR 1014 <0.5 ppm <0.5 ppm <{0.5 ppm

AROCLDR 1221 <0.5 ppm (0.5 ppm <0.5 ppm



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
5 Charleston, S.C. 29407 Charleston, S.C. 29417
T -qineering Consulting Phone {803) 556-8171

mical Analysis

Laboratory Certification Number 10120

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341313 DATE: 04/10/84
MEMPHIS y TN 38184

CONTACT: MR. J. SPEAKMAN, PhD, PE

- —— - —— - - D D D S e e - -

SAMPLE 1D ¢ SP1D SP11} SP12

LAB ID : 84030843 84030844 84030845
PARAMETER DATE RECEIVED: 03/28/84 03/28/86 03/28/84
ARQOCLOR 1232 <0.35 ppm <0.5 ppm 8.5 ppm
ARDCLOR 1242 0.5 ppm (0.5 ppm <{0.5 ppm
AROCLOR 1248 0.5 ppm <0.5 ppm <{0.9 ppm
AROCLOR 1234 0.3 ppm 0.5 ppm 0.3 ppm
AROQCLOR 1240 (0.5 ppm 0.5 ppm {0.3 ppm

AROCLOR 12642 {0.5 ppm {0.5 ppm 0.5 ppm



Subsequent to Partial Closure
Completed 1986

Cold Storage Warehouse (Building #193)
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Z
DEPARTMENT OF THE NAVY

CHARLESTON NAVAL SHIPYARD /04¥:21

NAVAL BASE

CHARLESTON. 5. C. 29408 IN REPLY REFER TC ————

5090
Ser 461/172

Mr. David C. Price, P.E. 30 Mg 1887
South Carolina Department of Health

and Environmental Control

Bureau of 8Solid and Hazardous Waste

2600 Bull Street

Columbia, SC 29201

RE: Charleston Naval Shipyard
Charleston County
EPA ID #S8C0170022560

Dear Mr. Price:

Partial closure of the Public Works storage yard has been
completed. Attached are two copies of the certification decument
for your review,

Construction of a cold storage warehouse addition is scheduled to
begin on April 6, 1987 on this site. Therefore, we request an
expedient response of concurrence from your department 50 no
government delays will be incurred.

If you have any questions, contact John Sneed or Alan Shoultz st
(803) 743-5519.

Sincerely,

VNN

D. H. HINES

Captain, USN

Commander,

Charleston Naval Shipyard

Encl:
{1) Closure Certification (2)

V/’Copy to:

Commanding QOfficer,
Southern Division

Naval Facilities Engineering Command (Code 114)
R



CLOSURE CERTIFICATION

FOR
PARTIAL CLOSURE OF THE
HAZARDQUS WASTE STORAGE YARD
CHARLESTON NAVAL SHIPYARD
CHARLESTON, SOUTH CAROLINA

I certify that I have personally reviewed the following plans for closure of the
Hazardous Waste Storage Yard at the Charleston Naval Shipyard in Charleston, South
Carolina.

Charl Naval Shi | Charl SC Cl Plans Interim S Facilifies,
dated May 27, 1986 and approved by the South Carolina Department of Health and
Environmental Control in a letter from Mr. David Price to Mr. J.W. Sneed, dated
October 22, 1986;

Section 02099 of Navy Plans and Specifications for Construction Contract No. 06-

86-0589 entitled Hazardous Waste Storage Yard Partial Closure Plan.

On March 20, 1987 I had a telephone conversation with Mr, Mark Taylor of the
Southern Division Naval Facilities Engineering Command concerning the above referenced
closure plans. During that conversation, Mr. Taylor informed me of the established
contaminant threshold limits which had been approved by the South Carolina Department
of Health and Environmental Control.

Samples were collected on February 3, 4, 6, 13, 24, 25, 1987 and March 2, 3, 4, 6,
9, 1987 by General Engineering Laboratories field personnel in accordance with the
approved plans. The sample locations are indicated in Drawing No. 1. These samples
were analyzed by General Engineering Laboratories analytical personnel in accordance with
the approved plans. The results of the analyses are attached herewith.

Based on my review of the sampling procedures, comparison of the analytical data
with established threshold limits, and conversations with field technicians, I certify that
partial closure of the Hazardous Waste Storage Yard has been accomplished in accordance
with the above referenced closure plans and specifications.

Date: 5/ 3"3( T

W Owner: b_X\\M

Gse C. Greene P.E., PhD. D. H. Hines, Capt, USN
Reg. No. 9103 Commander

Engineer:

fc: aewc(032087



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
- 7 Charleston, S.C. 29407 Charleston, S.C. 29417
“gineering Consulting : Phone (803) 556-8171

'mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 SO. 206th STREET DATE: 02/04/87

OMAHA , NE 68106
CONTACT: MR. LANNY L. LEVELL RELEASED,BY: (A
ﬁ.'esoass . GREENE PE,PHD

CC/FC: AEWC/AEWC!

. — . G . A R R RS AL e v T . . A - A P T o e Ak S D ey W . . vk e S A S A o S D R SR R ik e e o

SAMPLE ID : A-1 A-2

LAB 1D s B7020117 87020118
PARAMETER DATE RECEIVED: 02/03/87 02/03/87
BARI UM 34.8 ppm 23.4 ppm
CADMI UM 0.38 ppm 0.20 ppm
CHROMI UM 6.73 ppm 9.33 ppm
LEAD 15.46 ppm 19.4 ppm
ACID DIGESTION YES YES ‘
CRESOL <{1.0 ppm <1.0 ppm
PENTACHLOROPHENOL <1,0 ppm <1.0 ppm
ARCCLOR 1014 <1 ppm {1 ppm
AROCLOR 1221 {1 ppm {1 ppm
AROCLOR 1232 <1 ppm {1 ppm
AROCLOR 1242 {1 ppm {1 ppm
ARDCLOR 1248 {1 ppm {1 ppm
AROCLOR 1254 <1 ppm {1 ppm
AROCLOR 1240 <1 ppm {1 ppm
AROCLOR 1242 {1 ppm <1 ppm

EXTRACTION & CONCENTRATION YES YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Bax 30712
Charleston, §.C. 29407 Charleston, S.C. 29417
"pineering Consulting Phone (803) 556-8171

mical Analysis

Laboratory Certification Number 10120

CLIENT:

CONTACT :

ANDERSON EXCAVATING & WRECKING CO.
1824 S0. 20th STREET DATE: 02/06/87

CC/FC: AEWC/AEWC!

OMAKA , NE 48106
MR. LANNY L. LEVELL RELEASED
GEORGE “GREENE PE,PHD

e A e e T . S S T T . . R e A S - A e e e v v I T - - - -

SAMPLE 1D : AREA 2 AREA 2
SAMPLE #1 SAMPLE H2

LAB 1D t 872020143 87020144
PARAMETER DATE RECEIUED. 02/04/87 02/04/87
BART UM 14.0 ppm 17.4 ppm
CADMIUM 0.40 ppm 0.79 ppm
CHROM] M 24.5 ppm 18.7 ppm
LEAD 483 ppm 30.4 ppm
ACID DIGESTION YES YES 4
CRESOL {1.0 ppm (1.0 ppm
PENTACHLOROPHENOL <{1.0 ppm {1.0 ppm
AROCLOR 1014 {1 ppm {1 ppm
AROCLOR 1221 {1 ppm {1 ppm
AROCLOR 1232 {1 ppm {1 ppm
AROCLBR 1242 {1 ppm {{ ppm
AROCLEOR 1248 {1 ppm <1 ppm
AROCLOR 1254 {1 ppm <1 ppm
AROCLOR 1240 {1 ppm <1 ppm
AROCLOR 1242 {1 ppm <1 ppm
EXTRACTION & CONCENTRATION YES YES



GENERAL ENGINEERING LABORATORIES
1313 Ashley River Road P.O. Box 30712
Charteston, S.C. 29407 Charleston, S.C. 28417

Phone (803) 556-8171

“qgineering Consulting
*mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 SO. 20th STREET DATE: 02/09/87

OMAHA y NE 68104
CONTACT: MR. LANNY L. LEVELL RELEASE BY'
GEORGE GREENE PE,PHD

CC/FC: AEWC/AEWC!

—— —————— T b o e e W A N G e o U A e S i St S LS e e o v e b A e S A A il e e - v A 4 A g - i g -

SAMPLE 1D : STA. 100 STA. 100 STA. 100 STA. 100
AREA 1 AREA 2 AREA 3 AREA 4
6. 6. 6. 6.

LAB 1D ¢ 87020240 87020241 87020242 87020243
PARAMETER DATE RECEIVED: 02/04/87 02/06/87 02/04/87 02/04/87
BARIM 22.9 ppm 48.4 ppm 14.9 ppm 9.80 ppm
CADMIUM <0.20 ppm {0.20 ppm 0.53 ppm <0.20 ppm
CHROMIUM 8.44 ppm 3.33 ppm 3.34 ppm 4.67 ppm
LEAD 26.2 ppm 50.2 ppm 28.5 ppm 21 .4 ppm
ACID DIGESTION YES YES YES YES
CRESOL {1.0 ppm {1.0 ppm <1.0 ppm 1.0 ppm
PENTACHLOROPHENOL {1.0 ppm <1.0 ppm 1.0 ppm {1.0 ppm
AROCLOR 1014 {1 ppm {t ppm {1 ppm {1 ppm
AROCLOR 1221 {1 ppm {1 ppm <1 ppm <1 ppm
AROCLOR 1232 {1 ppm {1 ppm {1 ppm {1 ppm
ARCCLOR 1242 {1 ppm (i ppm {1 ppm {1 ppm
AROCLOR 1248 {1 ppm {1 ppm {1 ppm {1 ppm
AROCLOR 1254 {1 ppm <1 ppm {1 ppm {1 ppm
AROCLOR 1240 {1 ppm <{i ppm {1 ppm {1 ppm
AROGCLOR 1242 {1 ppm <1 ppm {1 ppm {1 ppm
EXTRACTION & CONCENTRATION YES YES YES YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
' Charleston, S.C. 25407 Charieston, $.C. 29417
~gineering Consulting Phone (803)556-8171

‘mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 SO0. 20th STREET DATE: 02/09/87

OMAHA , NE 48104
CONTACT: MR. LANNY L. LEVELL RELEASED ,BY:
ﬁ: GEORGE €. GREENE PE,PHD

CC/FC: AEWC/ARUCI

——— . e S S i Sk vy iy WD WD TR R AR S R R A R A A S e - A S L A L A L R S - — D M A T ——— - - ——

SAMPLE 1D : STA. 100
AREA $
18"
LAB 1D 1 87020244
PARAMETER DATE RECEIVED: 02/04/87
BARILM 21.9 ppm
CADMIUM 0.27 ppm
CHROMI 4 8.04 ppm
LEAD 40.2 ppm
ACID DIGESTION YES ’
CRESOL <1.0 ppm
PENTACHLOROPHENOL <1.0 ppm
AROCLOR 1014 <1 ppm
AROCLOR 1221 {{ ppm
AROCLOR 1232 {1 ppm
AROCLOR 1242 {1 ppm
AROCLOR 1248 {1 ppm
AROCLOR 1254 {1 ppm
ARGCLOR 1240 <1 ppm
ARDCLOR 1242 {1 ppm

EXTRACTION & CONCENTRATION YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
Charleston, S.C. 29407 Charleston, S.C. 29417
"~gineering Consulting Phone (803) 556-8171

mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.

1824 S0. 20th STREET DATE: 02/13/87
OMAHA , NE 48104 _
CONTACT: MR. LANNY L. LEVELL RELEASED BY: !JJtE%ﬂM;£F1-\

%gﬁEORGE CUGREENE PE,PHD
CC/FC:  AEWC/AEWC! =

e ] S i A - " " Ak g ik . b, S ke e ML ey e o T T S T - . e T -

SAMPLE 1D : AREA 3 AREA 3
ST-2+50 ST-3+00
50° EAST S0 EAST

LAB 1D : 8702048] 87020482
PARAMETER DATE RECEIVED: 02/13/87 02/13/87
BARIM 20.0 ppm 16,3 ppm
CADMIUM 0.73 ppm 1.17 ppm
CHROMIUM 14,0 ppm 17.8 ppm
LEAD 46.9 ppm 36.0 ppm
ACID DIGESTION YES YES
CRESOL 1.0 ppm <1.0 ppm ’
PENTACHLOROPHENOL <{1.0 ppm {1.0 ppm
AROCLOR 1014 {1 ppm {1 ppm
AROCLOR 1221 {1 ppm {1 ppm
AROCLOR 1232 {1 ppm {1 ppm
ARCCLOR 1242 {1 ppm {1 ppm
AROCLOR 1248 <1 ppm <1 ppm
AROCLOR 1254 {1 ppm {1 ppm
AROCLOR 1240 {1 ppm {1 ppm
AROCLOR 1242 {1 ppm {1 ppm

EXTRACTION & CONCENTRATION YES YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712

Charleston, S.C. 29407 Charleston, S.C. 29417
Phone (803) 556-8171

~gineening Cons{ﬂung
'mical Analysis

Laboratory Certitication Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 S0. 20th STREET DATE: 02/25/87
OMAHA , NE 48104 ,23 % Z Z
CONTACT: MR. LANMNY L. LEVELL RELEASED BY: .
/zj GEORGE C. GREENE PE,PHD

CC/FC: AEWC/AEWC!

SAMPLE 1D + AREA 4 AREA 4

SAMPLE 1 SAMPLE 2

LAB ID : 87020824 87020825
PARAMETER DATE RECEIVED: 02/24/87 02/24/87
BARILM 18.9 pom 7.17 ppm
CADMIUM 0.72 ppm 0.54 ppm
CHROMIM 32.0 ppm 24.0 ppm
LEAD 304 ppm 168 ppm ‘
CRESOL 1.0 ppm {1.0 ppm
PENTACHLOROPHENGL (1.0 pom (1.0 ppm
ARDCLOR 1D14 < ppm {1 opm
ARQCLOR 1221 {1 ppm {1 ppm
ARQCLOR 1232 {1 ppm 1 ppm
AROCLOR 1242 {1 ppm {1 ppm
ARQCLOR 1248 {1 ppm {1 ppm
AROCLOR 1254 {1 ppm {1 ppm
AROCLOR 1240 {1 ppm {! ppm
AROCLOR 1242 {1 ppm {1 ppm
EXTRACTION & COMNCENTRATION YES YES



GENERAL ENGINEERING LABORATORIES
1313 Ashley River Road P.O. Box 30712
Charleston, S.C. 29407 Charleston, S.C. 29417

Phone (803) 556-8171

T -~gineering (fonSultjng
mical Analysts

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 SO. 20th STREET
OMAHA s NE 48106
CONTACT: MR. LANNY L. LEVELL

DATE: 02/27/87

RELEASED,/BY : 4\42@
}é: GEORGE (C. GREENE PE,PHD

CC/FC:  AEWC/AEWC!
SAMPLE 1D : AREA 4 AREA 4 AREA 4 AREA 4
ST-1450 ST-1+50 ST-1450 ST-1450
c-3-A 18" C-3-8 ¢*° C-3-C 4" C-3-D 4"
1 87020933 - 87020954 87020955 87020954
PARAMETER DATE RECEIVED: 02/25/87 02/25/87 02/25/87 02/25/87
BARIUM 23.3 ppm 13.9 ppm 14.5 ppm 23.9 ppm
CADMILM 1.18 ppm 0.44 ppm 0.21 pom 3.35 ppm
CHROMIM 18.8 ppm 19.1 ppm {1.00 ppm 21.4 ppm
LEAD 49.6 ppm 134 ppm 159 ppm 337 ppm
ACID DIGESTION YES YES YES YES
CRESOL <1.0 ppm {1.0 ppm {1.0 ppm {1.0 ppm
PENTACHLOROPHENOL (1.0 ppm <1.0 ppm <{1.0 ppm <1.0 ppm
ARODCLOR 1014 {1 ppm {1 ppm <{i ppm {1 ppm
AROCLOR 122t {1 ppm {1 ppm {1 ppm {t ppm
AROCLOR 1232 {1 ppm {1 ppm <1 ppm {1 ppm
ARDCLOR 1242 {1 ppm {1 ppm {1 ppm {1 ppm
ARDCLOR 1248 {1 ppm {1 ppm {1 ppm {1 ppm
AROCLOR 1254 {1 ppm {1 ppm {1 ppm {1 ppm
AROCLOR 1240 {1 ppm {1 ppm {1 ppm {1 ppm
AROCLOR 1242 {1 ppm {1 ppm {{ ppm {1 ppm
EXTRACTION & CONCENTRATION YES YES YES YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
Charleston, S.C. 29407 Charleston, S.C. 29417
Phone (803) 556-8171

" ~gineering Consulting
*mical Analysis

Laboratory Certitication Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.

1824 S0. 20th STREET DATE: 02/27/87

OMAHA s NE 48104
CONTACT: MR. LANNY L. LEVELL RELEASED, BY: .
%.'GEORBE . GREENE PE,PHD

CC/FC: AEWC/AEWCI

SAMPLE 1D : AREA 4 AREA 4 AREA 4 AREA 4

§T-1430 ST-1+00 ST-1+00 ST-1+400
€-3-g 4" B-2-A 18* g-2-8 4" B-2-C &"

LAB 1P : 87020957 87020958 87620959 87020940
PARAMETER DATE RECEIVED: 02/25/87 02/25/87 02/25/87 02/25/87
BARIUM 8.46 ppm 49.4 ppm 15.4 ppm  44.9 ppm
CADMIUM 0.35 ppm 1.07 ppm 0.74 ppm 0.87 ppm
CHROMIUM 17.3 ppm 24.5 ppm 24.7 ppm 27.7 ppm
LEAD 128 ppm 374 ppm 123 ppm 172 ppm
ACID DIGESTION YES YES YES YES
CRESOL 1.0 ppm {1.0 ppm {1.0 ppm <1.0 ppm
PENTACHLOROPHENOL 1.0 ppm <1.0 ppm {1.0 ppm <1.0 ppm
AROCLOR 1016 {i ppm {1 ppm {1 ppm {1 ppm
AROCLOR 1221 {1 ppm {1 ppm {1 ppm {1 ppm
AROCLOR 1232 {1 ppm {1 ppm <1 ppm {1 ppm
ARCCLOR 1242 <1 ppm {1 ppm <{{ ppm { ppm
AROCLOR 1248 {i ppm {1 ppm {1 ppm {1 ppm
AROCLOR 1254 {1 ppm {1 ppm {1 ppm {1 ppm
AROCLOR 1240 {{ ppm {1 ppm {1 ppm {1 ppm
ARDCLOR 12642 {1 ppm {1 ppm <t ppm {1 ppm
EXTRACTION & CONCENTRATION YES YES YES YES



GENERAL ENGINEERING LABORATORIES
1313 Ashley River Road P.O. Box 30712
Charleston, S.C. 29407 Charleston, S.C. 29417

Phone (803} 556-8171

-

~gineering Consulting
mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING £0.

1824 S0. 206th STREET DATE: 02/27/87

OMAHA , NE 48104 /
CONTACT: MR. LANNY L. LEVELL RELEASED ! f )
' GEORG . GREENE PE,PHD
CC/FC: AEWC/AEWC!
SAMPLE 1D : AREA 4 AREA 4 AREA 5 AREA S
ST-1+00 ST-1+00 ST-2+40 ST-2+00
B~2-D 4" B-2-E 4" 517 WEST 557 WEST
LAB ID : 87020941 87020962 87020943 870209464

PARAMETER DATE RECEIVED: 02/25/87 02/25/87 02/25/87 02/25/87
BARIUM 95.4 ppm 41.4 ppm 25.8 ppm 27.4 ppm
CADMI UM 1.33 ppm 0.38 ppm 0.8% ppm 1.40 ppm
CHROMIUM 5.45 ppm 9.346 ppm 87.4 ppm 25.2 ppm
LEAD 198 ppm 43.6 ppm 130 ppm $3:4 ppm
ACID DIGESTION YES YES YES YES
CRESOL {t{.0 ppm {1.0 ppm {1.0 ppm (1.0 ppm
PENTACHLOROPHENOL <{1.0 ppm <1.0 ppm {1.0 ppm {1.0 ppm
AROCLOR 1016 {{ ppm {1 ppm {1 ppm {1 ppm
AROCLOR 1221 <! ppm {1 ppm {1 ppm {1 ppm
AROCLOR 1232 <1 ppm {1 ppm <{1 ppm {t ppm
AROCLOR 1242 {1 ppm {1 ppm {1 ppm {1 ppm
AROCLOR 1248 <1 ppm {t ppm <1 ppm {1 ppm
AROCLOR 1254 {1 ppm {1 ppm {1 ppm {1 ppm
AROCLOR 1240 {1 ppm {1 ppm {1 ppm {1 ppm
AROCLOR 1262 {1 ppm {1 ppm {1 ppm {1 ppm
EXTRACTION & CONCENTRATIDN YES YES YES YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Read P.O. Box 30712
- . . Charlesto)n. S.C. 29407 Charleston, S.C. 29417
“~gineering Consulting Phone (803) 556-8171

:mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 S0. 20th STREET DATE: 02/27/87

OMAHA y NE 48104
CONTACT: MR. LANNY L. LEVELL .RELEASED
GEOR E C: GREENE PE,PHD

CC/FC: AEWC/AEUWC]

e v . AR AR . e S e S i . T R T T " ——— g — A . . . A e AR A T - - - ——— -

SAMPLE 1D ! AREA 4
ST-2+450
25/ WEST
LAB 1D 1 87020945
PARAMETER DATE RECEIVED: 02/25/87
BARI LM 38.1 ppm
CADMIUM 2.15 ppm
CHROMIUM 25.0 ppm p
LEAD 149 ppm
ACID DIGESTION YES
CRESOL {1.0 ppm
PENTACHLOROPHENOL <1.0 ppm
AROCLOR 1014 {1 ppm
ARDCLOR 122} {1 ppm
AROCLOR 1232 {1 ppm
AROCLOR 1242 {1 ppm
AROCLOR 1248 {1 ppm
AROCLOR 1254 {1 ppm
AROGCLOR 1240 {1 ppm
AROCLOR 1242 {1 ppm

EXTRACTION & EONCENTRATION YES



GENERAL ENGINEERING LABORATORIES
1313 Ashley River Road P.(). Box 30712
Charleston, S.C. 25407 Charleston, S.C., 29417

"~gineering Consulting ’ Phone (8033 550-8171
'mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 SO. 20th STREET DATE: 03/03/87

OMAHA , NE 48106
CONTACT: MR. LANNY L. LEVELL RELEASED BY:
/jp GEO " GREENE PE,PHD

CC/FC: ARUC/AEMC2

e e e i e o — A e Y - (A S A S A G D S R T e i . M et A S D T - - —— S -

SAMPLE 1D C-3 A C-3 8 C-3 ¢ C-3 D

LAB 1D 1 B703002¢4 87030027 87030028 87030029
PARAMETER DATE RECEIVED: 03/02/87 03/02/87 03/02/87 03/02/87
CADMILM 0.71 ppm 0.20 ppm 0.89 ppm {0.20 ppm
LEAD 199 ppm 448 ppm 215 ppm 112 ppm

ACID DIGESTION YES YES YES YES

’



GENERAL ENGINEERING LABORATORIELS
g 1313 Ashley River Roud P.O. Box 30712
. Charleston, S.C. 29407 Charleston. S.C. 20417

Faaimeering Consulting Phone (8035 556-817 1
mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 S0. 20th STREETY DATE: 03/03/87

OMAHA , NE 48104
CONTACT: MR. LANNY L. LEVELL RELEASED BY:
%,l-_ GEORGE [C. GREENE PE,PHD

CC/FC:  AERWC/AEWC2

SAMPLE ID : C-3 E €-3 F C-3 G SITE 250 A

LAB 1D : 87030030 87030031 B7030032 87030033
PARAMETER DATE RECEIVED: 03/02/87 03/02/87 03/02/87 03/02/87
CADMIUM _ 1.30 ppm
LEAD 484 ppm 103 ppm 76.2 ppm 126 ppm

ACID DIGESTION YES YES YES YES



GENERAL ENGINEERING LABORATORILES
1313 Ashley River Roud 0. Box 30712
Charleston, S.C. 29407 Chirtkeston, S.C. 29417

I"hone (RO3; 536-8171

Fngineering Consulting
‘mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 S0. 20th STREET
OMAHA

CONTACT: MR. LANNY L. LEVELL

DATE: 03/03/87

, NE 48106
RELEASED,BY:
Iér-.eso E O. GREENE PE,PHD

CC/FC: AEWC/AEWC?2
SAMPLE ID : SITE 250 B SITE 250 C SITE 250 D SITE 250 E
LAB ID : 87030034 87030035 87030034 870300637
PARAMETER DATE RECEIVED: 03/02/87 03/02/897 03/02/87 03/02/87
CADMILM 1.18 ppm 3.70 ppm 1.32 ppm <0.20 ppm
LEAD 61.0 ppm 254 ppm 66.4 ppm {1.00 ppm
ACID DIGESTION YES YES YES YES



GENERAL ENGINEERING LABORATORIES
1313 Ashley River Road P.O. Box 30712

Charleston, 5.C. 29407 y Charleston, 5.C. 29417
“agineening Consulting Phone (803) 556-8171
'mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.

1824 S0. 20th STREET DATE: 03/03/87
OMAHA , NE 68106

CONTACT: MR. LANNY L. LEVELL RELEASED, BY: [2,[?2 égégc Z
! GEORGE (. EENE PE,PHD
CC/FC: AEWC/ABUCI

——— - T S G S . S D S SR R S S R R S WD A S S N R SR R R A v T Y T e T W - - —— - - -

SAMPLE ID : ST. 200A ST, 200B ST. 200 C ST. 200 D
LAB 1D ¢ 87030038 87030039 87030040 87030041
PARAMETER DATE RECEIVED: 03/02/87 03/02/87 03/02/87 03/02/87
CADMIUM 0.38 ppm 1.1 ppm 2.28 ppm 0.35 ppm
ACID DIGESTIDN YES ‘ YES YES YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
, Charleston, S.C. 29407 Charleston, S.C. 29417
“gineering Consulting Phone (803) 556-8171

>mical Analysis

Laboratory Certitfication Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 S0. 20th STREET DATE: 03/03/87

OMAHA y NE 68104
CONTACT: MR. LANNY L. LEVELL RELEASED, BY : .
%L.' GEORGE C. GREENE PE,PHD

CC/FC: AEWC/AEWC2

s o Sl D G s M By S P T T — . T - i L o k¢ P T Fe N et e oy e o W e M

SAMPLE 1D : ST. 200 E ST. 240 A ST. 246 B ST. 240 C

LAB ID : 87030042 87030043 87030044 87030045
PARAMETER DATE RECEIVED: 03/02/87 03/02/87 03/02/87 03/02/87
CADMIUM 0.96 ppm
CHROMIUM 26,5 ppm 27.4 ppm 13.4 ppm

ACID DIGESTION YES YES YES YES



Engineering Consulting
Chemical Analysis

Laboratory Certification Number 10120

CLIENT: BNVIRONMENTAL & SAFETY DESIGNS, INC

P.0., BOX 341313

MEMPHIS y TN 38184

GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road
Charleston, S.C. 29407

P.O. Box 30712
Charieston, S.C. 29417
Phone (803) 556-8171

DATE: 04/09/84

RELEASED BY:

84030870
03/28/86

CONTACT: MR. J. SPEAKMAN, PhD, PE
CLIENT CODE: ENSA

SAMPLE ID : PCB!

LaB 1D 1 86030849
PARAMETER DATE RECEIVED: 03/28/86
ARCCLOR i10té (0.5 ppm
ARCCLOR 1221 (0.5 ppm
AROCLOR 1232 <0.5 ppm
AROCLOR 1242 <0.35 ppm
ARJCLOR 1248 <0.5 ppm
AROCLOR 1254 <0.3 ppm
AROCLOR 1240 <{0.5 ppm
AROCLOR 1242 <0.5 ppm

{0.3
<0.35
{0.5
<0.3
<0.5
<0.3
0.9
0.3

ppm
ppm
ppm
ppm
ppm
ppm
ppm
PpM




GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
; Charleston, S.C. 29407 Charleston, S.C. 29417
gineering Consulting Phone (803) 556-8171

>mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.

1824 S0. 20th STREET DATE: 03/03/87
oMAHA y NE éB10é
CONTACT: MR. LANNY L. LEVELL RELEASED, BY:

/1: GEORGE (C. GREENE PE,PHD
EC/FC:  AEWC/ABWC2

e S ————— . - -} T - P o — — . —— ) 8 S Dt G s S S - g - ——

SAMPLE 1D : ST, 240 D ST, 240 E

LAB 1D ¢ 87030044 87030047
PARAMETER DATE RECEIVED: 03/02/87 03702787
CHROMIUM 22.2 pom 12.4 ppm

ACID DIGESTION YES : YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
: Charleston, S.C. 29407 Charleston, S.C. 29417
gineering Consulting Phone (803) 556-8171

»mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 S0. 20th STREET DATE: 03/04/87

OMAHA , NE 68106
CONTACT: MR. LANNY L. LEVELL RELEASED, BY
/4&' GEORGE C. GREENE PE,PHD

CC/FC: AEWC/ABWC2 ’

- —— T — - - . . . A . A A - A AR D W S Y A W Y W R T T e b e ke A e My = v

SAMPLE ID : B-2 A B-2 B B-2 C B-2 D
LAB 1D i 87030048 87030049 87030050 87030051
PARAMETER DATE RECEIVED: 03/03/87 03/03/87 03/03/87 03/03/87
BARI UM i3.2 ppm 43.0 ppm
CADMI UM 0.38 ppm 2.96 ppm
CHROMI UM 3.58 ppm 10.4 ppm
LEAD 83.8 ppm 119 ppm 120 ppm 120 ppm

ACID DIGESTION YES YES YES YES



GENERAL ENGINEERING LABORATORIES
1313 Ashley River Road P.O. Box 30712

Charleston, S.C. 29407 Charleston, S.C. 29417
“agineering Consulting Phone (803) 556-817 1
'mical Analysis

Laboratory Certitication Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING €O.

1824 SO. 20th STREET DATE: 03/04/87
OMAHA y NE 681046

CONTACT: MR. LANNY L. LEVELL RELEASE BY' ]Q% gé’fﬁa /
GEORGE T. GREENE PE,PHD
CC/FC: ARWC/AEWC2

e T —— —————— " Y A S ipr = T T S S W8 e S W S . . S e S R S T S SR e e . W B G S S R S G . o ———

SAMPLE 1D B-2 E B-2 B-2
LAB 1D ¢ 87030052 87030053 87030054
PARAMETER DATE RECEIVED: 03/03/87 03/03/87 03/03/87
LEAD 16.9 ppm 19.0 ppm 73.1 ppm
ACID DIGESTION

YES YES YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
‘ P Charleston, S.C. 29407 Charleston, S.C. 29417
™ aineenng Consulting Phone (803) 556-8171

nical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 S0. 20th STREET DATE: 03/05/87

OMAHA , NE 48106
CONTACT: MR. LANNY L. LEVELL RELEASED, BY:
/4§f GEORGE C. GREENE PE,PHD

CC/FC: ARWC/AEWC3

T —— T Y T T o ) . f— T — T — - e - 7 i I S . i ——

SAMPLE ID : B-2 A B-2 B B-2 C B-2 D
03/04/87  03/04/87  03/04/87  03/04/87
LAB ID : 87030156 87030157 87030158 87630159
PARAMETER DATE RECEIVED: 03/04/87  03/04/87  03/04/87  03/04/87
CADMI UM 1.20 ppm  0.34 ppm  0.38 ppm  0.20 ppm

ACID DIGESTION YES YES YES YES

I



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
= Charleston, S.C. 29407 Charleston, S.C. 29417
" ~gineering Consulting Phone (803) 556-8171

mical Analysis

Laboratory Certitication Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 SO. 20th STREET DATE: 03/85/87

OMAHA , NE 68104
EONTACT: MR. LANNY L. LEVELL RELEASED BY:
{4; GEORGE €. GREENE PE,PHD

CC/FC: AEWC/AEWC3

—— S e P S L T S S L L A L e e e . v .l A - i s 8 el B A . W Y ————— - - -

SAMPLE 1D + B-2 E ST. 200 A ST. 200 B ST. 200 C

03/04/87 03/04/87 03/04/87 03/04/87

LAB 1D 1 B7030140 87030141 87030142 87030143

PARAMETER DATE RECEIVED: 03/04/87 03/04/87 03/04/87 03/04/87
CADMIUM 0.98 ppm 2.00 ppm 1.37 ppm 1.11 ppm

ACID DIGESTION YES YES YES YES

A



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
- Charleston, S.C. 29407 Charleston, S.C. 29417
Fngineering Consulting Phone (803) 556-8171

=mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 S0. 20th STREET DATE: 03/05/87

OMAHA , NE 48106
CONTACT: MR. LANNY L. LEVELL RELEASED BY:
- ﬂ:GEOR E €. GREENE PE,PHD

CC/FC:  ABWC/AEWC3

. ——— e 4 s i ke s Pt - AR S R S S S A A D S S e S AR A A S . A A A A A A -

SAMPLE 1D ¢+ ST. 200 E

03/04/87

LAB 1D 1 B7030144

PARAMETER DATE RECEIVED: 03/04/87
CADMIUM , 0.34 ppm

ACID DIGESTION YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
- Charleston, S.C. 29407 , Charleston, S.C. 29417
“ngineering Consulting Phone (803) 556-8171

>mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 S0O. 20th STREET DATE: 03/05/87

DMAHA , NE 68106
CONTACT: MR. LANNY L. LEVELL RELEASED BY: _(///.
//[.’GEDRGE . GREENE PE,PHD

CC/FC: AEWC/AEWC2

- — = - A e S S D R SR M e R S . WA A S G S - S R SN A S A S S e e R D A S A . . ———

SAMPLE 1D v ST. 240 A ST, 240 B ST. 240 C ST. 240 D
03/04/87 03/04/87 03/04/87 03/04/87

LAB 1D i 870301645 870301446 87030167 87030148
PARAMETER DATE RECEIVED: 03/04/87 03/04/87 03/04/87 03/04/87

CHROMILM 4.08 ppm {1.00 ppm 2.67 ppm 20.9 ppm
ACID DIGESTION YES YES YES YES

-



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
p Charleston, 5.C. 29407 Charleston, S.C. 29417
" ~gineering Consulting Phone (803) 556-8171

mical Analysis

Laboratory Certitication Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 SO. 20th STREET DATE: 03/05/87

OMAHA , NE 68106
CONTACT: MR. LANNY L. LEVELL RELEASED BY: [/,
/,,;GEDRGE . GREENE PE,PHD

CC/FC: AEWC/aERWC2

e e e ik Al S i e o g e e ok e A R S S A . - . . . S S D R S - Al - —

SAMPLE 1D :+ ST. 250aAa ST, 250 B ST. 250 C S7. 250 D

03/04/87 03/04/87 03/04/87 063/04/87

LAB ID : 87030149 87030170 87030171 87030172

PARAMETER DATE RECEIVED: 03/04/87 03/04/87 03/04/87 063/04/87
CADMI LM 0.94 ppm 0.96 ppm 1.37 ppm 0.98 ppm
LEAD 37.8 ppm 48.4 ppm

ACID DIGESTION YES YES YES YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.0. Box 30712
Charieston, S.C. 29407 Charleston, S.C. 29417
Phone (803) 556-8171

‘Tﬂéinccring Consulting
mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 SO. 20th STREET DATE: 03/05/87

OMAKA L NE 48106
CONTACT: MR. LANNY L. LEVELL RELEASED BY:
/z.' GEORGE €. GREENE PE,PHD

CC/FC: AEWC/AEWC2

- L ot iy o T T - S T . S S A e Y T S S S A e e — - . i e - . - A S ——— -

SAMPLE 1D : ST. 250 E

03/04/87

LAB 1D 1 87030173

PARAMETER DATE RECEIVED: 03/04/87
CADMIUM 1.18 ppm

ACID DIGESTION YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
Charleston, S.C. 29407 Charleston, S.C. 29417
~ -gineering Consulting Phone (803) 556-8171

'mical Analysis

Laboratory Cerlification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 S0. 20th STREET DATE: 03/05/87

OMAHA , NE 481064
CONTACT: MR. LANNY L. LEVELL RELEASED BY: .
ﬁ; GEORGE C. GREENE PE,PHD

CC/FC: AEWC/AEWE3

SAMPLE 1D : C-3A C-3 B c-3C €-3 D
63/04/87 03/04/87 03/04/87 83/04/87
LAB 1D : 87030174 87030175 87030174 87030177
PARAMETER DATE RECEIVED: 03/04/87 03/04/87 03/04/87 03/04/87
LEAD 278 ppm 33.9 ppm 80.4 ppm 295 ppm

ACID DIGESTICN YES YES YES YES

&



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
~ Charleston, S.C. 25407 , Charleston, S.C. 29417
" -gineering Consulting ' Phone (803) 556-8171

'mical Analysis

Laboratory Cerlification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.

1824 SO, 20th STREET DATE: 03/04/87
OMAHA s NE 68104
CONTACT: MR, LANNY L. LEVELL RELEASED BY: 4
,/ GEORGE(C., GREENE PE,PHD
CC/FC: AEMC/AEWC3
SAMPLE ID : €-3 A 30" cC-3 B 30" c-3 C 30" c-3 D 30"
15W S5’N 20°W 15’W 5’8 15/ 5°W
LAB 1D : 87030240 87030241 87030242 B7030243
PARAMETER DATE RECEIVED: 03/04/87 03/06/87 03/04/87 03/04/87
LEAD 38.2 ppm 27.6 ppm 44,3 ppm 72.4 ppm

ACID DIGESTION YES YES YES YES

A



GENERAL ENGINEERING LABORATORIES

1313 Ashiey River Road P.O. Box 30712
: p Charleston, S.C. 29407 Charleston, S.C. 29417
~~gineening Consulting Phone (803) 556-8171

>mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING €O.
1824 SO. 20th STREEY DATE: 03/04/87

OMAHA , NE 68104
CONTACT: MR. LANNY L. LEVELL RELEASED, BY :
7@: GEORGE C. GREENE PE,PHD

CC/FC: AEWC/AEWC3

SAMPLE 1D + C-3 E 30" C-3F 30" ST. 250 A ST. 250 B
1578 5’E 20’S S5’E 25‘W 157SE 25'W S°UW

30 OF A 30"

LAB 1D : 87030244 87030245 B7030244 87030247

PARAMETER DATE RECEIVED: 03/04/87 03/06/87 03/04/87 03/06/87
CADMIUM 0.53 ppm 1.00 ppm

LEAD 34,2 ppm 28.7 ppm
ACID DIGESTION YES YES YES YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
: i Charleston, S.C. 29407 Charleston, 5.C. 29417
" ~gineering Consulting Phone (803) 556-8171

'mical Analysis

Laboratory Certification Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.

1824 SO0. 20th STREET DATE: 03/04/87
oMAHA y NE 48104
CONTACT: MR. LANNY L. LEVELL RELEASED BY:

; GEORGE C. GREENE PE,PHD
CC/FC: AEBWC/AERWC3

——— D e . T T T o —— . - ——— " — T W " T T S S - - - W WD WP P = = = T — o b

SAMPLE 1D : ST. 250 C ST. 250 D ST. 250 E ST. 250 F
25°W 3N 54’E 10N &1‘E 5N S6’E
30 18" 18" 30"
LAB 1D i 87030248 87030249 87030230 87030251
PARAMETER DATE RECEIVED: 03/04/87 03/04/87 03/06/87 03/04/87
CADMIM 0.78 ppm 1.07 ppm 1.18 ppm 3.33 ppm

ACID DIGESTION YES YES YES YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
Charleston, S§.C. 29407 Charleston, 5.C. 29417
Yngineering Consulting Phone (803) 556-8171

Wemical Analysis

Laboratory Certitfication Number 10120

CLIENT: ANDERSON EXCAVATING & WRECKING CO.
1824 80. 20th STREET DATE: 03/10/87

OMAHA , NE 68106
CONTACT: MR. LANNY L. LEVELL RELEASED, BY: (/.
/r[: GEORGE (C. GREENE PE,PHD

CC/FC: AEWC/AEWC2

- G - Ty 7= = e S - T S v T e . A At - Y 4 R e L . S R A .

SAMPLE 1D : ST. 200A ST, 200 B

63/09/87 03/09/87

LAB 1D : 87030289 87030290

PARAMETER DATE RECEIVED: 03/09/87 03/09/87
CADMIUM 0.59 ppm {0.20 ppm

ACID DIGESTION YES YES



Prior to Final Closure

Analytical Data - October 2, 1987

Source: EnSafe files.
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PEETHYLEME CHLORIDE
SHLOROF OR
w2 by i=TRICHLLDROETHARMNE
ZARBON TETRACHLCORIDE
1,2-DICHLORBETHANE
TRICHLOROETHYLENE
TETRACHLOROETHYLEMNE
TOLUENE
DICH.OROFLUDROMETHANE
TRICHLORSFLUOROME THANE
CIETHYL ETHER

- METHYL ETHYL KETONE
METHYL ISOBUTYL EETONE
ETHYLEME OXIDE

METHOD

HPRY
.0

DETECTION LIMIY
(ppb)
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250THERN DIVISION NavaL il
oL lYRRY :E"ER NUMBER L0ZI - Cin LIFRAL
30IL 2ANPLES

MRl 1-4 i-i I-c 1-7 -7 -2 - -5 ¥-2
IAMRLD DAT2 1952037 10/ecrs? 12787 LOJG2/B7 L3S0LART QIGDSRT O pEARDIET O L0M02/97 0 LhAnY

145 TEIzivel ppbi
CFARINIRYRIDINE BRL BOL oL BOL 2oL BDL BDL BOL 34
HTBRAZINE BDL BIL BEL BBL BoL BOL EdL BIL BOL
FENT SRORGREENDL BOL BOL BDL BIL 3t BIL BlL BDL RO
4Yit B ElL BIL BDL | 2oL sl BIL BIL BIL
BOL DL BOL BiL 118 B8 BOL BDL St
BDL BDL BDL BDL BOL BOL 118 BOL BOL

las received ppb)
METHYLENE CHLORIDE BDL BOL BDL BDL BOL BOL BIL BOL 8oL
CRLORDFORM BOL e gL BOL giL 8L BBl BOL BOL
1,1.f-" CH OF JETHARE oL BIL BIL BOL 8oL EHI BDL EDL FDL
CERBON TETRACHLORIDE BiL i BOL BDL o EBL BOL BOL ahL
1y2-Dif H_BRGETHHN: EDL AL BOL BDL B 5L BiL BOL BOL
TRICHLOROETHYLENE BOL oL BL BOL BOL BDL BIL BDL BOL
TETRACRLOACZ THYLENE Bt BOL BDL BOL BOL BOL BOL BOL BOL
TILUENE BOL BDL BDL BOL oL BDL BOL BLL BEL
JICHLGRGFLUDIONETHANE  BDL BIL BDL BOL BSL BOL BoL BOL BDL
TRICHLE RBFLLDROETHAKE BIL BDL BDL BLL BDL BOL BDL BOL oL
TRICKLOROFLUCROMETHANE  BOL Bdt BOL BOL BOL 118 BBL BOL BDL
DIETHYL ETHER BOL BOL BIL BOL BOL BoL BDL 15.5 BIL
METHYL ETHYL KETDRE BOL Bl BOL BOL BDL BOL BEL BOL BOL
METHYL [SGBUTYL KETONE  BOL BOL BOL BiL BBL 0L BOL BOL BOL
THYLENE JXIDE BOL BEL BoL BOL BOL BIL BIL BOL BOL

EDL - BELON GETECTION LIMIT




FENTACHLCROPHEROL
FCRMALDZRYEE

rzceived pph)
HYLENE CHLCRIDE
LGRBFGRH
1,1-TRICHLORGETHANE
RBON TETRACHLORIDE
1,2-0ICHLOROETHANE
TRICHLGROETHYLENE
TETRACHLCROETHYLENE
TOLUENE
DICHLDROFLUDROMZ THANE
THICHLOROFLUCRGE THANE
TRICHLOROFLUORONETHARE
DIETHYL ETHER

HETHYL ETHYL KETONE
RETHYL 150BUTYL KETOME
ETHYLENE CXIDE

BOL
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BDL
BOL
BOL
BOL

BDL
BEL
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BOL
&0
BDL
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L
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EDL

il

i
BOL
Bt
BIL
BOL
BIL
BDL
BIL
BDL
BIL
b4
BIL
BOL
BiL

1-8
10102137

BDL
BOL
BOL
BOL
BIL
BEL

BDL
BOL
BOL
EDL
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BOL
BOL
BDL
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BOL
BOL
BOL
BOL
BDL
BDL

-7 I-b -3

W02/ W02/ IR

BIL B it
BiL i BOL
BDL BiL EiL
BIL 8L BIL
BOL BOL BDL
BOL BDL BIL
Bil BiL 2ot
BOL B GiL
BOL BOL EDL
BIL BOL BO.
3kt BEL EOL
BOL BOL EBL
BOL 8L BDL
BIL B0L BOL
BOL BOL 8L
BDL BIL e
BOL abt J:
8.4 2.6 6.5
B BOL BDL
BOL BDL BDL
BOL BDL BiL

i-4

/2037

)i
BaL
B
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Bt
i

BDL
BOL
BOL
BOL
BIL
BOL
BOL
BDL
DL
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BOL
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BOL
IR
BOL

e

EILE
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e
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AMFLD I W-8 W-7 heg W-5 W- ¥-5 ¥-5 ¥=1 U=6
S-MELE IATE 1670287 10062187 L0100/E7 10702/87  1075Li37 12487 16462/87 10402787 130037
‘eI reqsivel Ity

I-AMINCRRIDINE - B aoL BLL BOL BOL JiHiA Bh. BOt 50U
ATDAATINE S BDL BOL BOL goL BIL BDL BDL BBl
FENTACHLORGFRZNOL BOL BOL BOL BOL BOL BOL Bit 8Dl BOL
FCRMALDERYIE BOL BIL BDL BOL BOL BOL BL BDL BIL
PYRIDINZ BEL BDi BOL BEL EML BDL BLL BDL BOL
CREZOL (707200 B BhL BLL BLL BDL BLL BOL BEL BDL
tas received opb)

BETHYLENE CRLORILE BLL 30L BiL BDL BOL BiL BOL BDL BDL
CHLCROFORM N BDL BOL BOL BOL BDL 8DL BDL BLL
1,1,1-TRICHLEROETAANE  BOL BDL BDL BDL BOL BDL BOL BOL BOL
CARBON TETRACHLORIDE BDL BDL 8DL BiL BDL BOL BiL BBL BIL
1,2-DICHLORCETHANE BOL BOL BOL BOL BiL BhL BoL BOL BDL
TRICALORCETHYLENE BDL BOL BIL BDL BhL BDL BDL BOL DL
TETRACHLORCETAYLENE BOL BIL BBL BOL BOL BLL BOL BbL BOL
TOLUENE BDL BOL BIL BOL BOL BIL BOL BOL BOL
DICHLORCFLUCRIMETHANE  BDL BOL BOL BOL BLL BOL BOL BOL BbL
TRICHLOROFLUORGETHANE  BOL BDL BIL BOL ROL BbL BOL 8DL BBL
TRICHLOROFLLOROMETHANE  BDL BOL BDL BDL BDL BOL BhL BiL BBL
DIETHYL ETHER BOL BOL 80L BDL 8L 8bL 16.3 26,3 BOL
KETHYL ETHYL KETONE BDL BDL BOL BiL 3oL BOL BIL BDL BDL
METHYL ISOBUTYL KETONE  BDL BOL BDL BDL 38 BOL BOL BOL BDL
ETHYLERE 2102 EDL BDL BOL 8D 80 BDL BDL BDL BDL

B0 - BELGW BETETTION LIMIT




TIMFLE 1D
o

AW
s TH g N

PENTACHLGROPHERDL
FCRNALDEHYDE
FYRIDINE

CRESOL {TOTAL)

125 received pob)
METHYLENE CHLORIDE
CELORDFDRY
1,1,1-TRICKLOROETRANE
CARBON TETRACHLORILE
1,2-DICHLORGETHANZ
TRICHLOROETHYLENE
TETRACHLORDETHYLENE
TOLUENE
DICHLOROFLUDRIMETHARE
TRICHLOROFLUORJETHAKE
TRICHLOROFLUORONE THANE
oIETHYL ETHER

HETHYL ETHYL KETDNE
METHYL ISCEUTYL KETORE
ETHYLENE Ox1E2

3F-13
16/05/%7

B

BDL
BOL

o
BGL
BOL

BoL
BDL
BDL
BDL
5L
BiL
BDL
BbL
BOL
BOL
BDL
6.0
BDL
BOL
BOL

EDL - BELOW DETECTION LIMIT

SF-14

19:08:37

BOL
BOL
BOL
8L
BOL
BDL
BOL
BiL
BDL
BDL
BIL
BIL
BaL
BIL
BIL

SF-1% 5F-1a

10408:87  106/0B)
5IL |18
BOL BOL
BOL BOL
BOL BDL
BOL BIL
5oL §BL
BOL BOL
BOL BOL
BOL BOL
8oL BOL
BDL BOL
BLL BDL
HOL BOL
BlL 3L
BOL BDL
BOL BOL
BOL BOL
BOL 15.0
BOL 3L
BOL BOL
BlL oL

al
<

L
BOL
BOL
BiL
BDL
B

BEL
BOL
BoL
EDL
EOL
BIL
BOL
BDL
DL
3L
BEL
BIL
BOL
BIL
BOL

SF-i2
16753787

B
BOL
BOL
8oL
EDL
BOL

8L
B0L
BOL
BL
BOL
3L
3L
Bl
B0L
BOL
BOL
BOL

BOL
BOL
L

BDL

Bl
BDL
BOL
BOL
BL
BDL
BOL
BOL
BOL
144
BOL
BOL
BOL

§P-Zf,

1040857

BOL
BDL
BDL
BOL
BDL
BD.

BDL
BOL
BoL
BIL
BOL
8oL
BDL
BOL
BDL
BOL
BOL
4.9
BEL
BDL
3oL

3F-11
10/03/87

348
5oL
L

o
3
oL

AL
Bit
BoL
BIL
BOL
BOL

™
Ll

BoL
BOL

IS
BOL
1.6
0L
BOL
Bl



183 TEIEIvEC PRR!
-ANINORYRIDING

HYGRALINE
PERTACHLOROPHENOL
CRMALDEHYDE

PYRIDINE

CREBGL (TOTAL

5 received aph)
THYLEKE ZHLIRIDE

1,2-DICHLORGETHANE
TRICELCROETHYLENE
TETRACHLOROETHYLERE
TCLUENE
JICHLCROFLUDROMETHANE
TRICHLORIFLUCROE THANE
TRICHLORDFLUORDMETHANE
DIETHTL ETHzR

METHYL ETHYL KETONE
METHYL ISCEUTYL KETONE
ETHYLENE DXIpE

BOL - BELIW DETECTIN

sF-22

LRI0E25T

B0t
8L
BOL
BIL
8L
8L

BOL
3L
BOL

1
BDL
Bit
BDL
BoL
BDL
BDL
oL
BOL
BOL
BOL
BOL

0438/

oL
BIL
BDL
BIL
BOL
BLL

BOL
EDL
BOL
BoL
BIL
BOL
BDL
BIL
BiL
BOL
BOL
BOL
BIL
8L

30

n9
a7

10/08/87

BOL
BOL
BOL
Bl
BOL
BOL

BOL
BDL
BOL
BOL
BOL
BOL
BDL
BOL
BOL
BOL
BDL
Bt
BOL
BOL
BDL

§P-24
10708757

BOL
BOL
BBL
BOL
BOL
BOL

BOL
BDL
BOL
BDL
BOL
BDL
BOL
BOL
BiL
BOL
BOL
BOL
BOL
BOL
L

gp-27
16/53/37

30
BIL
BOL
3L
BOL
BDL

BOL
BOL
BOL
BOL
BDL
BOL
BOL
BDL
BOL
BOL
BOL
BOL
BDL
BDL
BOL



a5 recelvec Fok &)
2-a3MINDPYRIDIRE
HYORAZINRE

PENT ACHLORDPHENIL
FCRMALLEHYDE
PYRIDINE

CRESQL (TOTAL:

{as received ppb)
METHYLEKE CHLCAIDE
CHLOROFORN
'y 1, 1-TRICHLCAGETHANE
CARBON TETRACHLORIDE
1,2-B!CHLDRBE7HANE
LORCETRYLENE
TR:C&LGRB THYLENE
TOLUENE
LICHLOROFLUDRONETHANE
TRICHLCROFLUCROETHANE
TRIZHLORCFLUCRONETHANE
CIETHYL ETHeR
METHYL ETHYL KETORE
METHYL ISDBUTYL XETONE
THYLERE BXIDz

15T - ORIGINAL SANPLE

ND - DUPLIEATE > -
T0UP - 1 DUPLICATION

e - ——

187

BOL
BDL
BDL
BbL
BDL
BDL

BOL
BDL
DL
BBL
BiL
BOL
BDL
BOL
DL
BOL
BOL
BOL
BIL
BDL
BOL

I-1

2ND

BDL
Bl
BOL
Bt
BIL
BOL

0L
BOL
BOL
DL
BOL
BLL
BDL
BDL
BOL

T Bl

BOL
BOL
BIL
Ao
BOL

100
100
100
106
100
100

100
100
100
100
100
100
100
160
100
100
100
100
100
100
100

181

BiL
BOL
BDL
HIN
BDL
BL

BDL
BDL
BOL
oL
BIL
BOL
BOL
BOL
BOL
BDL
BOL
BOL
BIL
BDL
BOL

¥-§’

BOL
2oL
BOL
BOL
BiL
BiL

BOL
BOL
BDL
BIL
BOL
BOL
BDL
BOL
BOL
BIL
BOL
BOL
BBL
BDL
i

160
190
109
100
100
100

100
100
100
100
10¢
100
100
160
100
100
100
100
HI
i00
106

187

BDL
BDL
BIL
BOL
BOL
BDL

BOL
BL
BBL
BOL
BOL
BOL
BDL
8oL
BDL
oL
BOL
BiL
BOL
BDL
BDL

~a pw o

-9

2ND

BL
BOL
BDL
BDL
BOL

L]
U1

BOL
BOL
BOL
3L
BBL
BOL
BOL
BDL
BOL
BOL
BOL
BOL
BOL
BOL
8oL

Dup

100
100
100
109
100
100

100
100
160
100
100
100

44
i

100
100
100
100
100
100
160
100

BOL
DL
BOL
BOL
BOL
BDL

BDL
BDL
BBL
BOL
BIL
BOL
BDL
BDL
BOL
it
BOL
42,0
BDL
BOL
BOL

A4-2

2ND

BOL

Bl
BIL
BDL
BOL
BDL

BOL
BEL
BOL
BbL
BOL
BIL
BoL
BiL
BOL
BOL
BoL
£0.0
BiL
BOL
BOL

)l

100
109
109
100
100
100

100
100
100
100
100
100
100
100
100
100
100

95
100
100
100

187

oL
BOL
BRL
BBL
BOL
BOL

BOL
BOL
BiL
BDL
BDL
BOL
BOL
BOL
BIL
BOL
BOL
3.3
BIL
BoL
BOL

§p-13

2ND

BbL
BDL
BiL
BDL
BoL
BDL

BOL
BOL
BIL
oL
BOL
BOL
BOL
BDL
BOL
Bt
BDL
6.0
BOL
BDL
BaL

buP

10
100
100
100
100
100

100
100
100
100
100
100
100
160
100
100
100

[+
o]

100
100
100




Se ey MYITRTAE LAY mapee s
SIUTRIEN CIVISION nEVED R

[ &1 (o mEmmET AAR-
DELI‘-‘ZF.'.‘ [PL TR TVl I

BATR[: SPTHE SESULTS

-1 -8 i-7

Samel F A SaneELE H FAMDLE :

RESLLT 5SFF  zXF Fal Sl RESLLY 5Pk cif Fhi <EC RESULT 27 Zy¢ FRDL RE
{as rateived ppe!
HYCRAZIKE BDL  47.4 47,4 25,7 B BOL 47.4 7.4 211 i BDL  47.%8 A7.5 85.2 &4
PYRIDINE BiL 72,4 7i.4 342 5D BOL 72,4 72.4 29.6 & BEL 72.4 T2.4 431 &0
G-CRESOL BOL  35.2 35.2 92.2 188 BBl 35.2 35.2 36,1 8o EML 5.2 3.2 3.6 007
(ac received pph)
METRYLENE CHLGRILE BiL 9.5 1.9 4.0 &0 L 9.9 8.9 4.5 a2 BOL 9.7 9.7 4.1 a2
CHLGROFORN BORL 11,2 112 5.7 @& il 1.2 1.2 4.0 3 BOL L2 112 5.0 38
1,1, 1-TRICHLOROSTHANE  BBL 10,0 10.¢ 3.0 30 BOL 10,0 0.0 2.6 2 BIL 10,0 10.0 L6 1
CAPBDN TETRACHLORIBE  BBL 12,0 120 3.0 X BDL 12,0 12,0 L. 20 BOL 12,0 12.0 1.6 13
{,.-DICHLOROETHANE BDL 9.2 9.2 %7 &2 B 9.2 9.2 5.8 43 BBL 9.2 9.2 5.8 &3
TRICHLORDETHYLENRE BOL 11,0 110 3.2 29 BL 1.0 110 32 0@ BOL 110 110 3.5 3
TETRACHLORGETHYLENE BOL 12,2 12,2 4.4 34 Bt 12,2 1.2 38 W BOL 12,2 12,2 3.6 30
TOLUENE oL 12,9 1.9 5.0 3 EBL 12,9 12.9 5.7 4% BOL 12.9 12,9 5.7 M
JIETRYL ETHER BOL 142 142 27 87 BDL 35.5 35.3 33.9 %5 BDL 141 141 102 72
AETHYL ETHYL KETONE BDL 140 ih0 128 80 BDL  40.0 40,0 33.5 BA BDL  1&0 140 137 B&
METHYL ISCBUTYL KETONE BDL 140 180 114 72 BDL  40.0 40.0 33.5 B4 BDL 160 140 95 59

fn-2 5p-13
SANPLE i SANMPLE

1
RESULT SPK  EXP FND REC RESULY SPK EXP FND REC

{as received apm

HYDRAZINE BIL 67,5 47,5 546 12 BB 67,5 7.5 20,4 7
PYRIBINE BOL  72.4 T72.4 28,6 40 BDL 72,4 7.5 1.5 2
0-CRESOL ©OBDL 35.2 382218 %2 BL 35,2 35.2 18.3 4l
{as received ppb) ]

METHYLENE CHLORIDE BDL 9.9 9.9 4.5 45 . BDL 4.6 A6 4.7 45
CHLORCFORM BoL 11,2 1.2 5.5 49 ) ] I T 0 T T R |
1,1,1-TRICHLORDETRANE  BDL  10.0 10.0 4.0 30 L 4.7 87 A6 4T
CAREON TETRACHLORIDE  BDL 12,0 12.0 4.0 33 BiL 8.0 &0 42 33
1,2-DICHLORCETHANE BOL 9.2 9.2 &5 71 BOL &3 43 4,0 95
TRICHLORCETHYLENE BL 11,0 110 3.5 32 BOL 5.7 &7 4T &3
TETRACHLORGETHYLENE BOL 2.2 12.2 &40 33 BDL 8.1 6.1 4.0 49
TCLUEN! BBL 12,9 12.9 1.0 954 BDL B 8.6 4.6 S3
DICTHYL ETHER 2.0 18} 182 198 o9 7.2 141 4B 102 49
METHYL ETHYL KETGKE 8oL 160 180 143 9 BOL 160 150 107 &4
METHYL ISOBUTYL KEYONE BBL 160 180 128 73 BOL 180 160 145 1
HPK - SPIKE

EXP - EXPECTED

FXD - FOUKD

T REC - % RECOVERY
BOL - BELOW DETECTION LINIT



Surface to Six Inch Soil Samples

Source; EnSafe files.



THRESHOLD

SAMPLE
AA-Y
AA-2
AA-3
AA-&
AA-S
AA-6

z-1
2-2
2-3
2-4
2-S
-6
2-7
Y-1
Y-2
y-3
Y-4
Y-5
v-é
¥Y-7
Y-8
X-&
x-5
x-6
x-7
X-8

o

r
-

1

R S 0 030 0 G OO0 RV NN NN
NN W N O RN WO WO 0D WA W YO 0V e 0 e 0N
CoMOM W W OB M OM M M M M M M O M M M O W X

(o]

mm O >® O @ O

M X X Om =

BAR UM

51,

7

g7 8

32.
.80 X
98,
118.
20,
62.
.00
157.
17<.
0.

51

7

29

.00
17.
36.
25.
Y4,
15,
22.
44,
.80 X
.50 x

70
50

38

60
80

10
30,
5.
69,
92.

80
20
00

X

20 X

50

00
10
50

oo
o¢
ac

> M M X M

2.

Len B~ 2 S B~ B TR — B = I~ B T — B I~ T o B o SN T~ T — o B = Y - T o T — I = B ]

= By

BERYLL IUM

00

b
.30°
.30
.30
.30
.30
.30
.30
.30
.30
.30
.30
&b
.30

30

.30
.30
.30
.30
.30
.30
.30
.30
.30
3¢
.30

9

[ T RV BNV R - R VI - LV T I N TV R N R ~ I = B Y - B

.25

.23
10
.12
.87
.10
.10
.93
A7
&9
.08
.23
.1®
.el
.5
.58
.58
.53
.56
.05
.39
.69
.25
.57
4
43

77

TABLE 3

EVALUATION OF SOIL CONTAMINATION

PUBLIC WORKS STORAGE YARD (OLD CORRAL)

- CADM]UM

M M W W M

x

o ™ oy m M

CHROM] LM

26.51

14.80
6.07
8.42

t0.40

15.10
28.00
16.90
2.
10.30
7.3
28.7C
28.20
12.30
12.40

8.2%
11.90
12.00
11.50

o

12.20
12.80
9.12
C.&7

LEAD

146,

154.
12.
29,
&5.

92

00
10
50
20

8.40

8.
.
105.
63.

23
S0
00
20

68.90

ST,
1%,

H 92.

81,
.30
.00
110,
76.
.40
.60
.20

J83%

20
00

40

2

64.40

67

.30
.70
56.

10

MERCURY

0.075
0.020
0.020
0.114
0.020
0.020
0.079
0.134
0.020
0.020
0.1
0.06S
0.143
0.079
D.0s2
0.046
0.057
2.910
0.107
D.020
0.099
0.020
0.123
0.020
0.020
0.053

NICKEL

10.11

.37
.13
11.70
8.256
z2.n
3.66
7.73
15.90
26.80
35.20
18.10
87.50
12.50
11.70
17.80
21.80
184
14.40
15.80

M »x X M M M M M X

30.30 x

$.00
.30
26.90
36.90
3&.80
27.80

o MM O X

SELENIUN

20

1.

—- W = O N e D

00

SILVER

> M X »

N W m»x N



THRESHOLD

SAMPLE
w-4
-5
W-6
N-7
w-8
-9
V-5
V-6
v-7
u-é

$p-13
sP- 14
$P-15
$P-18
sp-17
sp-18
P19
$p-20
sp-21
sp-22
sp-23
§P-24
$P-25
sp-26
sp-27

pi

6.5
4.3

8.3
9.5
8.6
8.4
LA
8.5
8.6
8.3
a.¢
8.9

8.2
a3
8.1
3.8
8.2
8.2
9.0
&3
8.3
8.5
8.4
a.3
9.4
8.2
8.1

X » » M ¥ XN X W X X

Mo M OM OX. XM W M R X M ON M M M

BARILM

S1.

46,
144.
119,
.40
169.

60,
116.
.40
hé
49,

&6,
33.
.80

n

&2,
42.
36.
.20
3.
58.
36.
39.
.20
5.
29.
30.

a¥

29

90
00
00

00
10
00

30

50

a0
30
50

oo
40
80
&0

80
10
50

M I M mr M mx N

BERYLL 1M

2.00

0.40
0.30
0.30

0.30
&4
.30
.30
3o
.30

o 00 00

.30
.30
.30
.30
30
.30
.30
30
.30
.30
.30
.30
.3
0.30
0.30

o

CADMI UM

1

[s.

OIS AN N W W

N s

S N W N e O W NV e N W

.25

238

M o » 3 M 3N W M I M X MW N M M

.52
.27

.1
1
.78
.52
.36
.82
.5
.19
Y.

N oM M) M X X M M W

[

YABLE 3 (COMTINUED)

CHROMIUN

26.51

39.40 x
8.93
11,80
5.96
9.24
15,10
16.00
20.60
16.60
12.20

13.80
12.00
18.20
9.62
9.45
12.50
§5.70 x
9.49
9.82
a.rs
18.80
8.27
9.35
22.40
11,00

LEAD

146.92

178.00
61.00
62.90
32.80
53.50
&8.40
90.40

160.00
85.90
44.60

194 .00
$82.00
90.40
64.90
62.10
70.10
399.00
684.00
59.40
&5 .30
54.40
$1.10
57.00
108.00
&%.00

MERCURY

1.00

0.151
0.020
0.067
0.020
0.021
0.082
0.134
0.734
0.154
0.044

0.020
0.020
0.054
0.020
0.028
0.0M9
0.105
0.02¢9
0.051
0.104&
0.090
0.020
0.028
0.20
0.228

WICKEL

0.1

12.50
33.80
32.70
22.30
.70
15.60
22.80
35.40
16.60

9.47

29.80
22.40
13.80
35.10
38.80
21.60
19.20
25.00
30.80

a.29
12.00
34.00
3:.10
¥6.10

3.78

X M X W M X M X X

» M x X

SELENTUM

0.20

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

=]

D 0 Q0 O N = NN

C O NN O O N MO - W B O =N

.00

A
=]

.97
.37
.49
.69
.50

7

B2
.50
.50

.50
.9

SILVER

»x ®xX X

2 |

[T

50

.50
.95
.50
.50

34
o7

.50



Supplemental Samples Collected at

1-, 2-, and 3-foot Intervals



SOUTHERN DIVISION NAVAL FACILITIES
DELIVERY ORDER {# 0096
OLD CORRAL SOIL SAMPLES
CHARLESTON, SC NAVAL SHIPYARD

Sample Results (as received ppm)

I.D. Date pH Barium Caduitm Chromiun Lead Mercury Nickel Silver
W8-1 3/21 7.7 18.7 <0.1 - - - <1.0 Q.5
WB-2 3/21 8.0 27.8 <0.1 - - - 6.73 1.34
WB-3 3/21 B.4 25.0 <0.1 - - - 10.6 0.5
WO-] 3/21 8.0 36.1 <0.1 - - - 11.3 -
W9-2 3/21 7.9 23.9 0.1 - - - 7.51 -
WS-3 3/21 8.2 22.9 <0.1 - - - 8.71 -
Ww7-1 3/21 8.2 29.4 <0.1 - - - 8.90 <0.5
W7-2 3/21 7.7 25.5 <0.1 - - - 10.6 0.5
W7-3 3/21 8.2 19.2 <0.1 - - - 10.2 <0.5
We-1 3/21 8.1 27.3 <0.1 - - - 13.1 0.64
Wo-2 3/21 8.2 17.5 <0.1 - - - 7.97 «0.5
We-3 3/2Y 8.5 19.0 <0.1 - - - 8.85 «0.5
W5-1 3/21 9.4 46.1 <0.1 - - - 8.20 1.17
Wi4-1 3/21 7.4 - <0.1 4,46 12.4 - 2.23 -
Wa4-2 3721 7.4 - <0.1 2.86 12.9 - 1.19 -
V6-1 3721 8.4 13.8 <0.1 - 34.3 - 2.32 -
Ve-2 3721 8.4 21.4 <0.1 - 32.4 - 10.6 -
Vé-3 3721 8.4 16.8 <0.1 - 23.1 - 7.33 -
v7-1 3/21 8.7 - <0.1 - - - 1.96 -
Ué-1 3/21 7.7 - <0.1 - - - - -
U6-2 /21 7.7 - <0.1 - - - - -
v6-3 3/21 8.2 - <0.1 - - - - -
Vs5-1 3/21 8.1 21.1 <0.1 - - - 5.64 -
X4-1 3/21 8.3 20.1 <0.1 - - - 3.50 «<0.5
X4-2 3721 8.8 24.6 <0.1 - - - 6.43 <0.5
X5-1 3/21 7.3 30.7 <0.1 - - - 14.3 <0.5
xs-z 3/21 7.“ 22-5 (0.1 - - - 10.2 (0.5
X5-3 3/21 8.5 21.7 <0.1 - - - 10.7 0.5
X6-1 3/21 7.5 26.2 <0.1 - - - ‘11.3 <0.5
X6-2 21 7.7 20.5 0.1 - - - 11.0 <0.5
X33 3/21 8.5 23.8 <0.1 - - - 10.9 <0.5
X7-1 21 7.8 22.0 0.1 - - - - 7.65 <0.5
X7-2 3/21 8.4 23.6 <0.1 - - - 11.1 €0.5
X7-3 3/21 8.1 18.4 <0.1 - - - 8.72 <0.5
X8-1 /21 7.2 23.3 <0.1" - - - 8.82 <0.5
X8-2 3/21 8.0 20.2 <0.1 - - - 9.48 <0.5
X8-3 3/21 8.3 1.1 <0.1 - - - 12.0 0.5
YB-1 3/21 7.6 - - - - - - -
Y8-2 3/21 7.4 - - - - - - -

7.6 - - - - - - -

Y8-3 3721



SOUTHERN DIVISION NAVAL FACILITIES

DELIVERY ORDER ¢ 0096
OLD CORRAL SOIL SAMPLES

CHARLESTON, SC NAVAL SHIPYARD

Sample Results (as received ) .
I1.D. .Date Bariun Cadmiim Chromium Lead - Mevoury - Ni Silver

2

SP13-1 3/23 <0.1 22.9 <0.5
SP15-1 3/23 0.1
SP16-1 3/23 <0.1
SP17-1 3/23 <0.1
SP17-2 3/23 0.1
SP17-3 3/23 <0.1
SP18-1 3/23 <0.1
SP18-2 3/23 <0.1
SP18-3 3/23
SF19-1 3/23
SP19-2 3/23
SP19-3 3/23
SP20-1 3/23
SP20-2 3/23
SP20-3 3/23
SP21-1 3/23
SPl1-2 3/23
SPP1-3 3/23
sP22-1 3/23
SP23-1 3/23
SP24-1 3/23
SP24-2 3/23
SP24-3 3/23
SP2s-1 3/23
SP25-2 3/23
SP25-3 3/23
SP26-1 3/23
SP26-2 3/23
SP26-3 3/23
SP27-1 3/23
SP27-2 3/23
SP27-3 3/23
Zl-1 3/23

Yi-1 3/24
BGl-2  3/24
BG2-2  3/24
BG3-2 3/24
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SOUTHERR DIVISION NAVAL FACILITIES
DELIVERY ORDER ¢ 0096
OLD CORRAL SOIL SAMPLES
CHARLESTON, SC NAVAL SHIPYARD

EIC Sample Results (as received ppm) _
A 1.D. .Date pH Bariun Cadmiun Chromium Lead Mercury Nickel Silver
85 SP13-1 3/23 8.0 - <0.1 - 2.9 - 13.7  «0.5
86 SP15-1 3/23 5.5 - <0.1 - - - .13 -
87 SPl6é-1 3/23 6.7 - <0.1 - - - 2.71  <0.5
88 SP17-1 3/23 7.6 - <0.1 - - - 1,96 <0.5
89 SP17-2 3/23 6.0 - <0.1 - - - 2.79  <0.5
90 SP17-3 3/23 1.9 - <0.1 - - - L.B2 <0.5
91 SP18-1 3/23 7.3 - <0.1 - - - 3.94  <0.5
92 SP18-2 3/23 7.4 - <0.1 - - - 2.56  <0.5
93 SP18-3 3/23 8.4 - <0.1 - - - 12.0 <0.5
94 SF19-1 3/23 7.7 2.7 1.19 9.40 11.3 - .21 -
95 SP19-2 3/23 8.1  42.1 2,33 134 271 - 66.9 -
96 SP19-3 3/23 8.1 21.4 <0.1 22.4 20.9 - 10.5 -
97 SP20-1 3/23 6.5 - <0.1 - 7.66 - 1,21 «<0.5
98 SP20-2 3/23 8.0 - <0.1 - 41.2 - 9.67 <0.5
99 SP20-3 3/23 8.2 - <0.1 - 209 - 7.62  <0.5
00 sP21-1 3/23 8.1  32.0 <0.1 - - - 6.69 <0.5
101 SP:1-2 3/23 8.3 32.8 <0.1 - - - 10.5  <0.5
102 SP’1-3 3/23 8.3 25.1 <0.1 - - - 5.96  <0.5
103 SP22-1 3/23 9.2 - <0.1 - - - - -
104 SP23-1 3/23 8.2 - <0.1 - - - 3.49 -
105 SP24-1 3/23 7.1 35.5 <0.1 - - - 11.4 <0.5
106 SP26-2 3/23 7.6  19.4 <0.1 - - - 8.62 <0.5
107 SP24-3 3/23 8.2 26.5 2.47 - - - 10.3 <0.5
108 SP25-1 3/23 8.2 - <0.1 - - - 8.04 <0.5
109 SP25-2 3/23 8.6 - 6.61 - - ~ 9.87 <0.5
110 SP25-3 3/23 8.8 - 11.5 - - - 5.86 <0.5
111 SP26-1 3/23 7.3 - 11.1 - - - 12.3 -
112 SP26-2 3/23 7.1 - <0.1 - - - ©12.3 -
113 SP26~3 3/23 8.2 - <0.1 - - - .72 -
114 SP27-1 3/23 8.3 - - - - - - -
115 SP27-2  3/23 8.3 - - - - - - -
116 SP27-3 3/23 8.1 - - - - - - -
117 21-1 323 8.7 - 11.1 - - - - -
118 Yi-1  3/26 8.1 - <0.1 3.95 - - <1.0 -
119 BGl-2  3/24 8.8 - - - - - - -
120 BG2-2  3/24 5.4 - - - - - - -
121 BG3-2  3/24 5.0 - - - - - - -



Supplemental Sampling

Station W-5

Note: Three background samples were collected at depth (-1 foot at

Source:

locations near background sample locations from previous
sampling events, specifically:

* south of the golf course pro shop (at the end of
Everglades Drive);

* within the dredge spoil containment area northeast
of the brigg (on Juneau Avenue); and

* behind the missile monument at the intersection of
Viaduct Road and Hobson Avenue (about 200
yards west of the old corral).

EnSafe. February, 1991. Supplemental Smpling Old Corral
Station W-5.



GENERAL ENGINEERING LABORATORIES

Environmental Engineering and Analytical Services

.

Molly F Greene

Laboratory Certifications:

President il EBT19G- 8720
NC 234

eurge C. Greene, PE. PhD . ~C 100120
Vice President : ! VA 00151
~C Reatstranon Mo, @105 N 02934

CERTIFICATE OF ANALYSIS

izlient: ENVIPUONMENTAL 2 SAFETY DESIGN=, INC
F.G. BOX 34131% fDate: G2/06/%1
MEMFHIS , TN 3214 K

Uontact: MR, ., SPFEAKMaN, Phill, FE Heleased by:

GAasuC Officer

co/for ENSAZENZAU Project Manager: Edie M. Kent Fage Mo.: |
Zample ([ W-5-1 W-5-2 W-5-=
tab ID 21011918 SLOL19] 1011920
Sample Matriy SOLID SOLIG S0L1D
{1ate Caollected: 01/25/91 al/25771 01/259/%1
llate Received : 01/25/%1 01/25/91 01/25/91
Friority Routine Rout ine Routine
Farametsr fallected by GEL SEL GEL
ACETINE <100 ppb 100 ppb {100 ppb
(YLENE, TOTAL <200 ppb <200 ppb 200 ppb
ME THANVL <1 ppm <1 ppPm 71 ppm
FENTACHLOROPHENOL <100 ppb <100 ppb <100 ppb
SAMPLE FREF - ACID COMPOLINLES YES YE= YES

EVAFORATIVE LSS @ 105 ©
CATION EXCHANGE CAPACITY

Lo wtil
.94 meq

1% wi¥%
Ga. 24 meq

30 wti

13.2 meq

P.O. Box 30712 « Charleston, SC 29417

L T . . T ryra T N

L KT L MANA N eSS

[ —



A&L Analytical Laboratories, Inc.

411 North Third Street » Mempais, TN 38105-2723  (901) 527-2780 « FAX: (901} 526-1031

REPORT NUMBER ACCT # 1388
036-005A February 6. 1991 o )
MECH
Ensafe f

5724 Summer Trees Dr. n
P.O., Box 341315 I
Memphia. TN 38184-1315 ”

LAB NUMBER: SAMPLE ID: CEC (meq/100g) BASE SATURATION (X)
26602 H51 4.1 100
26603 H52 3.8 100
26604 W53 10.3 100
26605 BKA 4.3 100
26606 BKB 8.1 100
26607 BKC 10.8 100

NOTE: All samples had free carbconates.

A & L Analytical Laboratories. Inc.

. 7 2 .
Our reports and letters are for the exclusive and conhidential use of oﬁr’cﬁks‘ 519 ma&'&ﬁ?Samd& n whole oﬂm %}M anprhﬁa&%t?rfade to the

work. the results, or the eompany i any advertising, news release, or othar public announcements without chtaiming our prior written avthorization.  Copyright 1985

RL/d1lh



Additional Results

h ‘REPORT NUMBER
¢ 036-004A

Ensafe

5724 Summer Trees Dr.
‘., 7 .P.0, Box 341315
#:°  Memphis. TN 38184-131S5
~ Attn:; James Speakman

February 12,

1991

Project # 1073-040

S 44 ORIt T A AN R it a3~ oy

A&L Analytica _aboratories, Inc.

411 North Third Street = Mempnis, TN 38105-2723  (901) 527-2780 » FAX: (901} 526-1031
ACCT # 1388

?é: L K Mg Ca Na pH X Free
Qﬁ.LAp‘NUHBER: SAMPLE ID: ppm ppm ppm ppm Carbonate
;gﬁf’f: """"""""" == - - === Rt
: W51 125 152 2150 350 7.7 7.77
W52 125 131 2220 520 8.1 8.63
W53 576 649 2660 2910 8.0 12.02
BKA 74 128 1770 20 7.6 2.76
: BKB 53 76 2490 19 7.9 5.71
S BKC 30 87 2800 10 7.7 4.57
et
( _
g;'.
' ° NOTEs Cations run by IN Ammonium Acetate at pH 7.0
Y pH is 1:! soil water ratio
’, Free Carbonates ASA 91-5.1 (1965)
A &8 L Analytical Laboratories. Inc.
Richard Laiﬁf;K%FE— Managing Director
reports i identi f ' ro , fer be made to th
L/ ALl e s o O e e e ey oeose, o SiPor SUPLE SOUCOTENtS WOLE 0D out DIt WHLLEN authonzation. . Copyright 1985

T

g



APPENDIX G
PCB Transformer Storage Area - Analytical Data

(Source: Reference 12)



GENERAL ENGINEERING LABORATORIES

Full Service Chemical Testing and Analysis

Office & Lab.

1313 Ashley River Road
Charleston, 5.C.

Phone (803) 556-8171

Mailing Address
P.O. Box 30712
Charleston, 5.C. 29407

Analysis Sheet

Client

Geraghty & Miller, Inc.
P.0. Box 271173
Tampa, Florida 33688

Dote July 16, 1981
P.O. No.
Requested by Mr. Peter Palmer

Somple tdentification

Analysis of Soil Samples
for PCBs

Resuits

Sample Identification PCB Concentration

Sample A <10 mg/ke
Sample B <10 mg/ke
Sample C <10 mg/ke
Sample D <10 mg/kg
Sample E <10 mg/kg
Sample F <10 mg/kg

B(de: g_.e_-z_«:a—,‘:_v\—\

George C. Greene, PhD



Analyzed for:

ENERGY RESOURCES CO. INC

INORGANIC ANALYSIS

- Report Sheet -
ug/gm dry wgt.

Geraghty & Miller

Sediments

ERCO

ID

As

1C-82

562
563
564
565
566
567
568
569

88888K8R8RK

—
AoV

. L [
WWN™mn O d

—

If customer has any questions regarding analysis,
refer to sample in question by its ERCO ID#.

Sample Rcvd. 2/17/82 Reported by éﬁi&.

Date Analysis
Completed 3/16/82 Checked by_::%?/ »




Analyzed for:

ENERGY RESOURCES CO. INC

INORGANIC ANALYSIS

- Report Sheet -
ug/gm dry wgt. - ug/l

Geraghty & Miller

Sediments - waters

ERCO CLIENT

ID ID As
I1C-82~

Sediments ug/gm
570 oCc-9 3.9
570 ERCO DUPLICATE 3.3
571 oc-10 5.1
572 oc-11 2.8
573 oC-12 1.3

Waters ug/1

574 WOC-1 19
5715 WOC-2 13

1f customer has any questions regarding analysis,
refer to sample in question by its ERCO ID{.

Sample Rcvd._ 2/17/82 Reported by éﬁéd

Date Analysis .
Compl eted 3/16/82 Checked by




ENERGY RESOURL.3 CO. INC.
PESTICIDE ANALYSIS REPORT

Analyzed for: Geraghty & Miller All results in: uq/1 (ppb)
Client ID: WocC-1 WoC-2
B9P aldrin ND | T
90P dieldrin ND ND
91P chlordane ND ND
92P 4,4°'-DDT 0.2 ND
93P 4,4'-DDE ND ND
94P 4,4'-DDD : ND 0.1
95P alpha-endosul fan ND ND
96P beta-endosulfan ND ND
97P  endosulfan sulfate ND ND
98P endrin . ND ND
99P endrin aldehyde ND ND
JOOP heptachlor ND ND
J0JP heptachlor epoxide ND ND
102P alpha-BHC ND 1.0
103P beta-BHC ND ND
104P gamma-BHC ND 1.0
105P delta-BHC ND 1.0
106P PCB-1242 ND ND
107P PCB-1254 ' ND ND
108P PCB-1221 ND ND
109P PCB-1232 ' ND ND
110P PCB-1248 ND ND
111P PCB-1260 0.2 0.6
112P PCB-1016 ND ND
113P toxaphene : ND ND
Sample Received: 2/17/82 Reported by: & \liveg
Date Completed: _ 31/25/82 Checked by: '

Comments: ND = not detected (less than 1. ug/1)}



ENERGY RESOURCES CO. INC.
PESTICIDE ANALYSIS REPORT

Al)l results in:

Analyzed for: Geraqhty & Miller ng/qm_(ppb)
Client ID: _ ____oc-] oc-2 oc-3 oc-4 0C-5
B9P aldrin ND ND ND ND ND
90P dieldrin ND ND ND ND ND
91P chlordane ND ND ND ND ND
92P 4,4°'-DDT 28,000, 4,400. 1,600. 100. 7.
93P 4,4'-DDE 11,000. 3,600, 1,300, 230. 9,
94P 4,4°'-DDD 6,100, 1,400, 720. 7. 1.
95P ' alpha-endosul fan ND ND ND ND ND
96P beta-endosulfan ND ND ND ND ND
97P endosulfan sulfate . ND ND ND ND ND
98P endrin ND ND ND ND ND
99P endrin_aldehyde ND ND ND ND ND
100P heptachlor 7. ND 1. 2. 1.
101P hegtachlor‘egoxide ND ND ND ND ND
102P alpha-BHC 60. 2. 2. ND ND
103P beta-BHC 120, 117. ND ND ND
104P gamma-BHC 150, ND ND ND ND
105P delta-BHC 780, 4. 17. 1. ND
106P PCB-1242 ' ND ND ND ND ND
107p PCB~1254 ND ND ND ND ND
108P PCB-1221 ND ND ND ND ND
109P PCB-12132 ND ND ND ND ND
110P PCB-1248 ND ND ND ND ND
111P PCB-1260 ND 62,000. 37,000. 675. 150.
112P PCB-1016 ND ND ND ND ND
113P toxaphene ND ND ND ND ND

Sample Received:_ 2/17/82 Reported by:_ ‘f ﬁf-«m\e

Date Completed: _ 3/25/82 Checked by: 4. -

~omments: ND = not detected (less than ng/gm)



Analyzed for:

ENERGY RESOURCES CO. INC.
PESTICIDE ANALYSIS REPORT

Geraqhty & Miller

All results ;n:

ng/qm {ppb)

Client ID: 0C-6 0oCc-7 oc-8 0C-9 0Cc-10
89P aldrin ND ND ND ND ND
90P dieldrin ND ND ND ND ND
91P  chlordane ND ND ND ND ND
92p 4,4'-DDT 1,100. 13,000. 3,200, 29. 11,000,
93P 4,4'-DDE 560 . 3,300. 600, 18. 2,900,
94P 4 ,4'-DDD 94, 2,700. 1,400. 17. 2,600,
95P alpha-endosulfan ND ND ND ND ND
96P_  beta-endosul fan . _ND ND ND ND ND
972 endosulfan sulfate ND ND ND ND ND
98P endrin ND ND ND ND ND
99P endrin aldehyde ND ND ND ND ND
100P heptachlor 1. 1. ND ND 10.
101P heptachlor epoxide ND ND ND ND ND
102P alpha-BHC ND 2. 1. 1. 5.
103P beta-BHC ND 20. 14. ~ ND 45,
104P gamma-BHC 1. 44. 22, ND 413,
105P delta-BHC 1. 150. 88. 1. 171.
106P PCB-1242 ND ND ND ND ND
107p PCB-1254 ND ND ND ND ND
108P PCB-122]) ND ND ND ND ND
109P PCB-)232 ND ND ND ND ND
110P PCB-1248 ND ND ND ND ND
111P PCB-1260 3,200, 3,000. 1,100, 170. 530.
112p PCB-1016 ND ND ND ND ND
113P toxaphene ND ND ND ND ND
Sample Received:_ 2/17/82 Reported by:’ £ (W”",ﬁ
Date Completed: _ 3/25/82 Checked by: (Atr—
t detected (less thanm 1. ng/gm)

Comments: ND = no



ENERGY RESOURCES CO.

INC.

PESTICIDE ANALYSIS REPORT

B 3mment §:

*Dupl icate

Analyzed for: Geraghty & Miller All results in: ng/gqm (ppb)
Client IDi_f . _ 0C-11 Agg:lZ ___Blank __0C-9* OC-10*
89P aldrin ND ND ~ND  ND ND
90P dieldrin ND ND ND ND ND
21P chlordane ND ND ND ND ND
92P 4,4°'-DDT 40,000, 1,200, ND 48. 14,000,
93P 4,4'-DDE 8,200, 590, ND 20. 3,100,
94P 4,4'-DDD 6,900, 380. ND 23. 3,000.
95P alpha-endosul fan ND ND ND ND ND
96P beta-endosul fan ND ND ND ND ND
97P endosul fan sulfate . ND ND ND ND ND
98P endrin ND ND ND ND ND
- 99P endrin aldehyde ND ND ND ND ND
- 100P heptachlor 29. ND ND ND 8.
" 101P heptachlor epoxide ND ND ND ND ND
- 102P alpha-BHC 25. 1. ND 1. 10,
103P beta-BHC 140, 2. ND . ND 62.
104P gamma-BHC 150. 3, ND ND 64.
105P delta-BHC 660. ND ND 1. 240.
106P PCB-1242 ND ND ND ND ND
107P PCB~1254 ND ND ND ND ND
- 108p _pPCB-1221 ND ND ND ND ND
., 109P PCB-1232 ND ND ND ND ND
110P PCB-)248 ND ND ND ND ND
111P PCB-1260 11,000. ND ND 180. 510.
- 112p PCB-1016 ND ND ND ND ND
113P toxaphene - ND ND ND ND ND
Sample Received:_ 2/17/82 Reported by: £ (/lweng
Date Completed: 3/25/82 Checked by: /‘j."ujﬁ
ND = not detected {(less than °~ ng/gm) ‘



Geraghty & Miller, Inc

pH MEASUREMENTS OF WATER SAMPLES
COLLECTED FROM MONITOR WELLS
AT THE ELECTRICAL TRANSFORMER STORAGE AREA,
FEBRUARY 12, 1982}

Well Number BH
WOC-1 7.36
Woc-2 7.33

! Measured at the time of sample collection.



APPENDIX H
Oil Sludge Pit - Analytical Data

(Source: Reference 12)



ENERGY RESOURCES CO, INC.

INORGANIC CHEMISTRY LABORATORY
- Report of Chemical Analyses -

Client: Geraghty & Miller
Charleston, S.C.

. Cl
ERCO ID Client ID Concentration (gm/1)
51-928 oP-1 6.0
51-929 opP-3 1.4

Sample Revd. 7/30/81
Date Completed 8/25/81
Date of this rpt. 5/4/82

Reported by AZAL,

Checked by




Sample Rcvd: 8/3/81 ENERGY RESOQOURCES CO. INC.
Date Analysis

Completed: 8/26/81 POLYCHLORINATED BIPHENYLS (PCB)
All Results In:

Reported By: Kathy Hemmerle - Report Sheebt -
Checked By:

Analyzed for: Geraghty Miller

51-928 51-929
Detection oP-1 oP-3
Limit 28-312 28-313 _
Aroclor 1221 ND ND
Aroclor 1232 ND ND
Aroclor 1016 ND ND -
Aroclor 1242 ND ND
Aroclor 1248 ND ND
Aroclor 1254 _ ND ND
Acoclor 1260 .04ppb ND
Aroclor 1262 ND ND
Comments:

300B17/3-81



Geraghty & Miller, Inc

pH MEASUREMENTS OF WATER SAMPLES
COLLECTED FROM MONITOR WELLS AT THE
OIL-SLUDGE PIT AREA,
JULY 29, 1981!

Well Number PR
OPW-1 7.50
OPW-3 6.40

! Measured at the time of sample collection.



ENERGY RESOURCES CO. INC

TRACE METAL ANALYSIS

- Report Sheet -

Analyzed for: Geraghty & Miller

Charleston, S.C. mg/1l unless otherwise stated
ERCO CLIENT F No3 SOy4 TOC COND
ID ID umhos/cm
51-928 OoP-1 - - <1 - -
51-929 OP-3 -- —-= 780 - -

If customer has any questions regarding analysis, refer to sample in question by
its ERCO ID §.

Sample Rcvd.  1/30/81 Reported by Pal

Date Analysis
Completed 8/25/81 Checked by /ﬁAﬁ’




Sample Rcvd: 7/30/81 ENERGY RESOURCES CO. INC.
Date Analysis

Completed: 8/7/81 VOLATILE ORGANICS ANALYSIS
All Results In: ng/1l
Reported By: - Report Sheet -

Checked By:

Analyzed for: Geraghty & Miller

Compounds
{in order of elution) oP-1 oP-3

Vinyl chloride

Methylene chloride 0.84 0.17

1,1-dichloroethylene

1,1-dichloroethane

trans-1,2~-dichloroethylene

1,2-dichlorocethane

1,1,1-trichloroethane

1,2-Dichlnropropane

Trichlorouthylene

1,1,2-Trichloroethane

Tetrachloroethylene

Chlorobenzene

Unknown 1.39
~“omments: All blank spaces are ND's (n detected) (<0.05 mg/l, or 50 ppb)




APPENDIX I
Closed Landfill - Analytical Data

(Source: Reference 9, 17)



APPENDIX I-1
Closed Landfill - Analytical Data

(Source: Reference 9)



ENERGY RESOURCES CO. INC

TRACE METAL ANALYSIS

- Report Sheet -

Analyzed for: Geraghty & Miller

Charleaton, S.C. . mg/1l unless otherwise stated
ERCO CLIENT P, No3 504 TOC COND
1D  §)) ) umhos/cm

51-920 LF-1 0.34- <0.01 28 - 120 *'32,000
51-921 LP-2 0,16 0.10 15 , 120 6,400
51-922 LP-3 0.29-~ <0.01 <1 08 40,000
51-923 LF-4 0.56~ <0.,01 600 100 31,000
51-924 LP-5 0.53- <n,01 <1 150 36,000
51-925 SLP~1 N.52 - <0.0}) <1 63 6,500
51-926 SLP-2 ' 0.25— <0.01 130 67 19,000
$1-927 DLP~1 0.16 ~ - 0.25 37 57 580

If customer has any questions regarding analysis, refer to aample in question by
its ERCO ID 4§, :

Sample Rcvd. - 7/30/81 Reported by ‘Pal

Date Analysis
Completed 8/25/81 Checked by /6Léu



ENERGY RESOURCES CO. INC

TRACE METAL ANALYSIS

- Report Sheet -

Analyzed for: Geraghty & Miller

Charleston, S.C. ug/1 unless otherwise stated

ERCO CLIENT cd Fe Pb Mg lig Na

ID 1D mg/1 mg/1
51-920 LF-1 <1 58 - <5 760 0.4- 6000
51-921 L.#-2 : <1l 80 - <5 110 <0.1 1200 —
51-922 LP-] . €] 600~ <5 1020 . <0.1 7200~
51-921 LF-4 <1 4100~ <5 560 <0.1 5100 .
51-924 LP-5 - €1 310 - <5 960 <0.1 6800 —
51-925 SLFP-1 <1 1700~ <5 140 <0.1 1000-
51-926 SLP-2 <1 320~ <5 140 <0.1 3000
51-927 DLP-1 <1 36~ <5 1.6 <0.1 14

I€ cuatomer has any questiona regarding analysis, refer to sample in questioh by
its ERCO ID §.

Sample Rcvd. 7/30/81 Reported by 'ﬂdj?
Date Analysis /QZL

Completed 8/25/81 Checked by




ENERGY RESOURCES CO. INC
INORGANIC ANALYSIS
- Report Sheet -
ng/1
Analyzed for: Geraqhty & Miller
Waters

ERCO CLIENT
ID ID As Ba ca Cr Pb lig Se Ag
I1C-82-
578 LP-6 15 380 <2 <5 <S5 <0.1 <20 <]
579 LF-17 <10 1300 <2 <5 <5 <N.} <20 <1
580 LF-8 66 590 <2 <5 18 <0.1 <20 <]
581 LFP-9 <10 jao <2 <5 22 - <0.1 <20 <1
581 ERCO DUPLICATE - 370 <2 <5 22 <D.1 ‘<20 <1
582 LFP-10 <10 4620 <2 <5 <5 <0.) <20 <}
583 SLP-1 <o ~-- — <5 - - <20 <1
504 SLF-2 <10 - —— <5 - - <20 <1
585 LFP-] 70— ==~ — 0.2- - -— <20 <1
586 LF-13 24~ -~ - <5 - - <26 <1
587 LP-4 <lo - - <5 - -— <20 <1

If customer has any questions regarding analysis,

rafer to sample in question by {its ERCO IDJ.

Sample Rcvd,_2/17/82 Reported by ags

Date Analysia

Compl et ed 3/16/82 Checked by )7 4



ENERGY RESOURCES CO. INC.

INORGANIC CHEMISTRY LABORATORY
- Report of Chemical Analyses -

Client: Geraghty & Miller
Charleston, S.C.

Cl

ERCO ID Client ID Concentration (gm/1)
51-920 LF-1 11.0

$1-921 LF=-2 1.6

51-922 LE-3 7.3

51-923 LF~4 7.2

51-924 LF=-5 7.1

51-925% SLF~-1 0.93

S1-926 SLF-2 3.8

51-927 DLF -1 0.07

Sample Rcvd. 7/30/81
Date Completed 8/25/81
Date of this rpt. 5/4/82

Reported by 4&4Lw

Checked by




EMERGY RSSQURCES CO. INC.

SUFIARY OF ORGANIC PRIORITY POLLUTAMT AMALYSIS

IENT Geraghty & Miller -
IENT 1.0, SLF-1 DATE SAMPLE RECZIVED 2/17/82
T0 I.D.  13-1254 DATE AMALYSIS CCMPLETED  3/1/82
ACI0 COMPOUNDS ya/l BASZ NEUTRAL COMPCUNDS wa/1
A 2.4.6-trichloroonenol ND -418 4-5}cmoohenv1 ghenyl ether ND
4 p-chigro-m-cresol ND 428 his{2-chlaoraisaoraoylletier- D)
A 2-chloraohenol ND 438 bis{Z-chloroethoxvimathane ND
4 2,4-dichioroorenc] __MD 828 hexachlgrabutadiene ND
1 2.4-dimethvlohenol ND 538 hexachlorocvclooentadiene ND
A 2-nitraghenal ND _ £48 {sconorone ND
3 4-aitroonenol ND €38 nannthalane ND
A 2,4-dinitrooneno! ND £68 nitrctanzene ND.
A 4,6-dinitro-g-cressl N 618 N-nitrosodimethylamine ND
1 pentichlorconencl ND 6§28 N-nitrosodishenylamine ND
A phenel ND 638 N-nitrosodi-n-srooylamine Nn
638 bis{2-athvlihexyllonthalats *
§78 butyl benzyl phthalata ND
BASZ/NEUTRAL COMPOUNDS - “Sety! ohthalste -
acanachthene ND 698 df-n-octyl ohthalate ND
benzidine ND 708 diethyl ohthalate Ll
1.2.4-trichlarcbenzene ND 718 dimethyl onthalats ND
hexachlorobenzene N 728 Jbenzolalanthracene ND
} hexachlarcethane ND 738 benzalalovrane ND
} bis{2-chloroethyllether ND 7188  3J.4-denzofluoranthene ND
§ 2-chlaranashthalene ND 758  benzo(k)flugranthene ND
}_1,2-dichlerctenzene ND 768 chrysane ND
} 1,3-4ichlorckbenzene ND 778 acznashthylene ND
i 1,4-dichlorabenzsne " 788 anthracene ND
i 3,3-dichlcrabenzidine ND 768 benzol{chiloerylene ND
~_2.4-dinitrotolyene ND 808 flucrane ND
i 2,6-dinitrotoluene ND 818 phenanthrene MDD
+ 1,2-disheaylhydrazine ND 828 * dibenzo{a h)anthricane ND
+  fluoranthene ND 838 indena(1,2,3-cdloyrene ND
» _4-chloroohenyl phaayl ether ND 848 opyrenc ND
ND = Not detected 1298 2,3,7,8-tetrachlorodibenza- \D

NA = Not applicable
* = 1.9 ug/]

p-diagin

Reported by:

Choeckad hv-*
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SUMLRY OF R

~

-

ENMERGY RESQURCIS CO.
IC PRIORITY PCLLUTAMT AMALYSIS

INC.

[EMT Garaghty & Miller -
IENT'1.0._ge.o DATE SAMPLE RECZIVED 2717782
€O I.D.  ya_17es OATE AMALYSIS CCMPLETED 1/1/82
ACID CCHPOUNDS ue/1 BASZ NEUTRAL CCHPCUNDS va/l
A 2.4 6-trichicropnencl ND * 418 4-Sromacheny] oheayl ethar ND
A g-c¢hlorg-m-crassl ND 428 bhis(2-chlorsisooraovilether. un
A 2-chlarocnenol ND 428 bis(2-chlorgethoxyimezhane ND
A 2.4-dichloroorenol MD €28 hexachlarsbutadiene ND
A 2,3-dizethylohenc] ND €38 hezachlorccvclopenzadiene ND
A 2-nitroohenol ND £48 I{soonqrone ND
A 4-nitroohencl ND £38 napathalene N0
A 2,4-4initrocheaol ND___ £68 nitrcbenzane ND.
A 4 .6-dinitro-0-crasol ND 618 M-nitroscdimathvlamine ND
A oentichlorocheno! ND 6§28 N-nitrosod{shenylamine ND
phenol ND 638 N-nitrosadi-n-argoviemine Nn
668 bdis({2-athvihexyl)onthalata *
e 678 buty] benzyl ohthalata ND
SASE/NEUTRAL COHPOUNDS §38_df-n-butyl onthalate ND
acenachthene ND 698 di-n-actyl chthalate ND
benzidine ND 708 diethyl oathalate *
1,2.4-trichlorobenzene ND 718 dimethvl pnthalata ND
hexachloropenzens D 728 Jbenzolalanthracane ND
3  hexachlargethane ND 738 benzol{alovrane ND
3 bis{2-chloroethyl)ether ND 748 3.4-denzofluoranthene ND
3 2-chloronaohthalene ND 758  benzol{k)fluoranthene ND
3 1,2-dichlorabenzane ND 768 chrysane ND
3 1,J-dichlorobeazene ND 778 acenaponthvlene D
i1 1,4-dichlorobenzene * 788 anthracsne ND
3 J3,3-dichlorobeanzidine ND 798 benza{ahilgerylene ND
31 _2.4-dinitrotaluene » 808 fluorene ND
J 2.6-dinitrotoluene ND 818 phenanthrene ND
} 1,2-diphenylhydrazine ND 828 dibenzo{a.h)lanthracane ND
}  fluoranthene ND 838 indena(}.2,3-cd)ovrene ND
_4-chlorocheny] phenyl ethar ND 848 pyrene ND
ND = Not detected 1298 2,13,7,8-tatrachlarcdibenzo- XD

NHA = Not applicable
* = 1.9 ug/l

p-dioxin

Reported by:

/%




ENEIGY RESQURCES C€O. IMC.
SUuARY QF ORSAMIC PRIGRITY PCLLUTANT AMALYSIS

LENT Geraghty & Miller

(ENT 1.0._LF-1 0ATE SaMPLE RECZIVED 2/17/82

30 10, 13-12¢5 DATE AMALYSIS CCHMPLETED 3/1/82
ACID CCLPQUNDS ' wa/l BASE NEUTRAL COMPQUNDS e

1 2.4 65-trichleronnens] ND ‘418 4-;rcmoohenv1 pheny] ether NL

i__o-¢chiora-m-cresol ND 428 bis(2-chlaroissoraoyllecher. v

} 2-¢hloroonanal ~ ND 438 bis(2-chigrcethoxyimethane ND

.. 2.4-dfchlorochene] MDD £23  hexacalorsbutadiene NT

i 2.4.dimethvichencl ND 5§38  hexachloracvclooentidiene ND

\ 2-nitroshennl ND £48  {sconcrone D

\ 4-sitroghencl _ND $28 nacnthalene ND

'\ 2.4-d4inisraoghens! ND £68 nitrobenzene NS#

\ 4. 68-4initro-a-crasal NT) 618 Nenitrosedimethvlamine ND

\ peatichloraochens! ND 628 N-nitrosodisheavlamine - *

\__pheagl N 638 N-nitrosadi-n-osrogvlamine “aem

658 bis{2-ethylhexyllohthalata \
ves §78 butyl benzvl pghthalata NL

BASZ/NEUTRAL COMPCUNDS 688 d{-n-dutyl ohthalats -
dcenachthene ND 698 df-n-octyl ohthalate i
denzidine ND 708 diethyl phthalats W
1.2.4-tricnlorobenzene ND 718 dimethvl ohthalats MD __
hexachlorocenzene NnD 723 beazolalanthracene ND

i _hexachlarcethine ND 738 benic(aloyrene ¥D

i bis(2-chlorgethv] Jether ND 748 3,4-nenzofluaranthene ND

i__2-chlorenashthalene ND 7S8 benzo{k}fluoranthene ND

» 1,2-dichlerotenzene ND 768 chrysane ND

+_1,3-dichlarotenzene ND 778 acenaghthvlene 8D
1,4-dichlarsbenzene ND 788 anthracene NR
3,3-4ichlorobeazidine ND 798  bdenzo{ghiloerylene ND
2.4-dinitrotaluene ND 808 fluorane ND_
2,6-dinitrotaluene ND 818 phenanthrene ND__
1.2-dighenvlhydrazine ND 829 dfbenzo(a.hlanthracane ND_
fluoranthene ND 838 indeno(1,2,:-cdlovrene ND
4-chlorophenyl phsayl ether ND 848 oyrene ND
ND = Not detected 1298 2,1,7,8-tetrachlorodibenzo- \D -

NA = Mot applicable
* = 1.9 ug/1l

pg=diozin

Reported by:
Checked by: C.

/2]
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EXERGY ACSQURCES CO. INC,
SUFi2RY OF QRSANMIC PRIORITY PCLLUTANT AMALYSTS

T Geraghty & M[ller _
£ T'I[.0, LF-3 DATE SAHPLE RECZIVED 2/17/82
0 I.0._ _13-1257 DATE AMALYSIS CcuPLETED__ 3/1/82
ACID COHPOUNDS wa/l BASE NEYTRAL COMPCUNDS wa/l
. 2.4,6-trichlorsonenol ND ‘418 4-bremconenvl oneavl ether ND
o~-chiorg-m-¢rasal ND 428 bisg(2-chlorgisooraoyl)esher un
. <-chlareonenal ND 438 bis{2-chlarcethoxylmathane ND
. 2.4-dichigroghanc! MD - 528 haxachlarobutadiene ' ND
2.4-dimethvlohencl ND £38 hexachlorocvclgoentidiene ND
_ 2-nitroonenel ND £¢8  isconorone ND
_ 4-ni troohenal ND €53 nachthalene ND
2.4-4initrooneas] ND 548 nitrobenzene ND.
4,6-4initro-49-cresol N7 6§18 N-nfirosadimathylamine ND
_ oeatichioraohenol ND 628 MN-nitrasadishenylanine ND
i ™ 1n0l ND 638 N-nitrosadi-n-grooviaaine NN
o 668 bis{2-athylhexyllonthalats 18 __
- - 678 butyl benzyl ohthalata ND
BASE/NEUTRAL COMPOUNODS 235 aiorsesoi ontralate -
dcenaohthene ND 638 di-n-octyl onhthalate ND
benzidine ND 708 diethv! ghthalata »
1,2.4-trichlarcoenzene ND 718 dimathvl onthalate . ND
hexachlaroocenzene A 728 benzola)anthracsae ND
haxachiorsethaine ND 738 - benzo{alovrene ND
bis{2-chloroethyl)ether ND 748  J,.4-benzofTucranthene _ND_
2-chloranaohthalene ND 7538 benzo(k)flucranthene ND
1,2-dichlorobenzene ND 768 chrysane ' ND
1,3-dichlorcbenzene ND 778 acenaonthvlene ND
1.4-dichiorotenzene ND 788 anthricene ND
3.3-dichlorobenzidine ND 798 beazol{ah{)oervlene ND
2,4-4initrotaluene ND 808 fluorene ND
2,6-dinitrotaluene ND 818 phenanthrene ND
1.2-dighenylhydrazine ND 828 didenzala. hlanthracane ND
fluoranthene ND 838 {ndeno(1.2.3-cdlovrene ND
*~chlorochenyl pheayl ether ND 848 oyrene ND
= Not detected 1298 5:353;?;tetracnlorodfhenzn- ND

= Not applicable

* = 1-9 yg/l Reported by: ﬂﬂt{
T ~ ~



EMERGY RESQURCEZS CO. INC.
SUMMARY QF ORGAMIC PRIORITY PCLLUTAMT ANALYSIS

LENT Geraghty & Miller _
[ENT 1.0._1F.s DATE SAMPLE RECEIVED 2/17/82
0 100, 13-12¢3 DATE AMALYSIS CCMPLETED 3/1/82
ACIO COHPOUNDS wa/l BASZ NEUTRAL CONMPOUNDS e/l
\ 2.4.5-trichloraoonenal ND "418 4-dromooheayl oneayl ether ND
\ _0-chloro-m-cresai ND 423 bis(2-chlorsisaarooyllether. un
\__2-¢chlorsonenol ND 438 bis{2-chloroethoxymethane ND
v 2.4-dfchloropnencl MD - . 528 hexachlarasbutadiene ND
\_2.4-dimethylipheno! ND £38 hexachlaorocrclooentadfene ND
\ 2-nitrooheancl ND £48 {saonorone X2
\__4-aitroghenc! ND §58 nagnthalene ND
2.4-4initraohennl ND____ £68 nitrodenzene : ND .
v 4,6-dinitrg-a-cresal ND 6§18 N-nitrosadimethylamine ND
v _oeatachloroonenol - ND 628 MN-nitrosod{ohenylamine ND
»__pnenol ND €38 N--itrosaodi-n-sroocylamine girs
658 b- _2-sthylhexyl)ohthalats |
es . ' i §78 butyl benzyl ohthalata ND
BASE/NEUTRAL COMPOUNDS 638 di-n-duty] ohthalate .
dcsnaohthene ND 638 di-i-octyl onthalate ND
denzidine ND 708  diethvl phthalate *
1,2,4-trichlorobenzene ND 718 dimethyl pnthalate _ND
hexachigrobenzsne ND 728 Jbenzolalanthracene ND
hexachlarcethane ND 738 benzolalovrane ND
dis{2-chlorcethyl )ether ND 748 3,4-benzoflucranthene ND
2-chlorgnaphthalene ND . 758 benzo(k)flucranthene ND
1.2-dichlarabenzene ND 768 chrysane ' ND
1,3-dichlorobenzene ND 778 acenaohthvliene ND
1.4-dichlorabenzene ND 788 anthricene ND
3,3-dichlaorcbenzidi ;e ND 798 benzolahiloerylene ND
2.4-din{trotoluene ND 808 fluorene ND
2,6-dinitrotaluene ND 818 phenanthrene ND
1,2-dighenylhydrazine ND 828 dfbenza(a,hlanthracane ND
fluoranthene ND 838 indeno(1,2,3-cdloyrene ND
4-chloroohenyl pheayl ether ND 848 oyrenc _’tg
1298 2,3,7,8-tetrachlarodibenzo- '
ND = NHot detected p-diaxin
NA = Not applicable
v = 1-9 w1 Reported by: ﬁ;’"{ )

-e - a2 ﬁ ﬂ v



ENERGY RESQURCES CA.

inc.

§E§MERY oF ORGAMIC_PRIORITY POLLUTAMT ANALYSIS
[ENT Geraghty & Miller
{ NT°1.0. ye.s DATE SAMPLE RECZIVED /11782
0 1.0, 13-1248 DATE AMALYSIS CCMPLETED___3/1/82
ACID CQHPOUNDS | wa/l ASZ_MEYTRAL COMFCUNDS wa/l
\ 2.8 E.trichlorsonena) * ‘418 4-dremeoheay] ohenyl ether ND
i _D=¢Aicra-m-cresal ND 429 Dbis{2-chlorgiscorooyl)echer. 9N
\_2-chlorsenanol ND 423 disl{2-chlaraethoxy)methane ND
v _2.4-dichlorsonenol * §29 hexachlgrgbutidiens ND
V. 2.8-dizathv]oheag] ND §38 hexachlorocvclooencadiene ND
\_2-nitroghancl ND £48 {soonorone ND
» &-nitrochenol ND €53 naphthalene *
s 2,4-4inf{sracheno! ND 568 nitrobanzens ND.
i 4.6-4in{sra—g-cracal . 618 N-niirosodimathylamine ND
\ _peatichlorgehenal 15 628 N-nitrosodishenylamine ND
=nenol * 638 N-nitrasadi{-n-aragvlemine ND
» 668 Dbis{2-athylhexyl}ohthalats *
eem cnat e §78 butyl benzyl phthalata ND
BASE/NEYTRAL CTHPOUNDS 638 di-n-duty] phthalate .
acenacnthene ND 638 ai-n-acty! onthalate ND
benzidine ND 708 diethv! phthalats »
1,2.4-2richlarchenzane ND 718 dimethvyl phathalats ND
hexachlorscenzene NDY 728 ‘benzo(alanthraczne ND
hexachiorsethane ND 738 benzo(a)ovrane ND _
bis(2-chlersethyl Jether ND 748 1,4-denzofluoranthene ND
2-chlorsnashthaiene ND 758  benzo(k)fluaranthene ND
1,2-dichicrobenzane ND 768 chrysane ND
1,J-dichlorctenzene ND 778 aceaaohthvlene ND
1.4-dichlorsbenzane ND 788 anthracene ND
3.3-4dichleraobenzidine ND 798 benza{aehiloerylene ND
2.8-d{n{%rotaluane ND 808 fluorane ND
2.8-dinitrotoluene ND 818 phenanthrene ND
1.2-disheavlihydrazine ND 828 didbenzn{a,hlanthracane ND_
flugraathene ND 88 indenc{1,2,3-cd)oyrene *,
_ 4-chloroghenyl pheayl ether ND 848 pyrene ND
\‘u - Mot detected 1298 2,3,7,8-tetrachlorodibenzo- ND

\ = Not applicable
* = 1-9 ug/1

p-diaxin

Reported by:

/L

S



ENERGY RESOURCES CO.

Inc.

SUMHARY QF QRGANMIC PRIORITY POLLUTAMT AMALYSIS
[ENT Geraghty & Miller
(ENT'{.0._LF-7 DATE SAMPLE RECZIVED - 2/17/82
c0 .0, 13-1249 DATE ANALYSIS CCMPLETED  3/1/82
ACID ComPQUNDS we/1 BASZ NEUTRAL CCHPCUNDS g/l
A_2.4,6-trichlorsorenc! ND ‘418 4-Srsmochenvl chenyl ether ND
i o-chlaerg-m-cresal ND 428 bis{2-chlioroisooraoyllether. sy
1_2-chlareshenol ND 438 bdis(Z-chlorcethoxv)mathane ND
1 _2.4-dichloroehnenal MD - £29 hexachlcraobutadiens M0
i_2.8-dizmethvichena] ND §38_ hexachlargcvclooentidiene ND
A _2-nitroonenc! ND £48 {sgonorone ND
\ 4-nitrochengl ND_ €28 nacnthalene ND
L 2.4-dinitracnencl NO__ _. £é38_ nitrobanzene MD.
1 4&.6-4initro-s-crasal Ny 618 N-nitrosedizathylamine ND
\ pentichloroonenc » 628 N-nitrosodisneavlamine ND
\__ochenol _ND 638 N-nitrosod{-n-srooylamine NA
668 _bis(2-ethylhexyllohthalate 90
182 /NEYTRA . §78 butyl benzyl phthalata ;
BASE/NEUTRAL COMPLUNOS 638 df-n-dutyl phthalate ND
acenacnthene _ND 698 df-n-octy! onthalats ND
benzidine ND 708  dfethvl ohthalata *
1,2.4-trichlorobenzene ND 718 dimethvl phthalats ND
hexachlorcoenzene N . 728 benzo(alanthracsae ND
' _hexachlorcethane ND 738 benzo(alovreane ND
__bis(2-calaorseszavl lether NT) 748 3,4-ben2oflucranthene ND
:__2-chlorsnaponthalene ND 758 benzo(k)flucranthene ND
'__1.2-dichlorobenzane _ND 168 chrysane ND
i 1,3-dichlorgtenzene ND 778 acenaonthylene ND
1,4-dichlorshenzene * 788 anthracene ND_
3,3-dichloratenzidine ND 798  benzol(ah{loerylene ND
2.4-dinitrotaluene _ND ° 808 flucrane ND
2.6-dinftrotoluene ND 818 ophenanthrene Nn
1.2-diohenv1hvdrazine ND 828 dibenzo({a.h)anthracane ND
fluoranthene ND 838 1{ndena(1,2,3-cdlovrane ND
4-chlorconenyl pheayl ether ND 848 ayrene ND
98 2,3,7,8«tetrachliorodibenzo-
HD = Mot detected 1238 ;_dfox{ﬂte ND,

NA = Hot applicable
¢ = 1-9 yg/1

(753

Reparted by:

Checked by:

C?» Af%ifg;;t=————'-“
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EMERGY RESOURCIS CO. INC.

SUFMARY OF QRGAMIC PRICRITY PCLLUTAMT AMALYSIS

[ENT Geraghty & Miller
NT 1.0, LF-8 DATE SAMPLE RECZIVED 2/17/82
co I.p. 13-12%0 DATE AMALYSIS CCMPLETED 3/1/82
ACID COMPQUNDS ya/l 'BASe NEUTRAL CCOMPQUNDS ua/l
? 2.4,6-trichlorocrencl ND ‘418 4-drcmeonenv] gneanyl ether ND
~ _Db=chioro-a-cracal ND 428 bhis{2-chloroiscorooyllatier 1)
A 2-chieragnanal ND 428 bdis(2-chlorcethoxylmethana ND
+ _2.4~dichlorsonenc! MD £28 hexachloratutidiene ND
. 2.4-dimethvlohenal ND §38 hexachlarocrclogentadiene ND
A _2-nitrocnencl ND £:8  {sqoncrone ND
4-nitraohenol ND £33 naphthalene ND
3 2.4-4initrocnencl ND £63 nitrobanzene ND.
' _4.6-ainitro-c-crescol ND §18 N-nitrosodimathylamine ND
_Gentichlorconenol ND §28  N-nitrosodfohenylamine ND
1 ‘henol _ND 638 N-nitrosad{-n-orgoylaaine ND
668 bis(2-ethylhexyl)phthalats §3
oy . ND
BASE/NEUTRAL COMPGUNDS :;: 3‘;:&::’/’:’:;::;‘::“ -
acenaphthene ND 8§38 df-n-octyl pnthalate ND
beazidine ND 708 diethy!l ghthalate *
1,2.4-trichlorsbenzens ND 718 dimethvl pathalate ND
hexachloracenzene N 728 henzolalanthracane ND
I hexachloreethine ND 738 benzolalovrane ND
dis{2-chlorcethvl)ether ND 748  3.4-tenzoflucranthene ND
.__2-chloronaohthalene ND 758  benzo(k){fluaranthene ND
} 1,2-dichleraobenzene ND 768 chrysane ND
1,3-dichlorctenzene ND 778 acenaohthylene ND
,__1.4-dichlorabenzene ND 788 anthracene ND
3,3-dichlorobenzidine ND 798 bdenzo{ahf)gerylene ND
2.4-4initrotaluene ND 808 fluorene ND
2.6-dinitrotoTuene ND 818 phenanthrene N
1.2-diphenv1hydrazine ND 828 dibenzo(a,h)anthracane ND
fluoranthene ND 838 1indena(1,2,3-cd)oyrene ND
‘f:chloroohcnvi phanyl ether ND 84B opyrene ND
D = Mot detected 1298 2,3,7,8-tetrachlorcdibenzo- XD

A = Nat applicable
* = 1.9 yg/1

p-dioxin

Reparted by:

e

Wl
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ENERGY RESQURCES CO. INC.
SUMUIARY OF CRGAMIC PRICRITY POLLUTAMT AMALYSIS

IENT r':e-av-hh: L Mitlam -

[ENT'1.0._(F-g DATE SAMPLE RECZIVED 2/17/82
20 0. 131251 . DATE AMALYSIS CCMPLETED  3/1/82
ACLD COHPOUNDS wa/l BASE NEUTRAL COMPOUNDS . we/l
1 2.4.6-trichloronhenal ND "418  4-Srcamccnenv] gheayl ether Nye)
4 o-chloro-m-cresol ND 429 bis(2-caiorcisseraovi)esher TN
1 2-chloroonenol ND 438 Dbdis(Z2-cnhlorcethoxv)mathane ND
1+ 2.4-dichioraonenol 5 un . §28 hexachiorsbutadisne ND
A 2.4-dizethviphenal ND 538 hexachlorecvclooeancadiene ND
A 2-nitroonenol ND £48 {socnorone ND
\ 4-nitrookenol ND £33 nagnthzlene ND
\_2.4-dinitroonencl = ND___ 568 nitrgtenzene ND.
1 4.6-dinftro-a-cresal ND 618 Nenitrasadimethvlamine D
\ ocentichleroonenol ND 628 N-nitrssadiohesvlamine ND
\ _phenal - ND 638 N-nitrosadi-n-oragvlamine wn
658 bis{2-athylhexyllohthalate .
ags . 678 butr! deanzvl phthalate NG
BAST/NEUTRAL COMPQUNDS 638 dai-n-butyl phthalats ND
dcenaohthene . ND 6§98 di-n-octr] phthalate ND
dbenzidine ND 708 dfethyl ohthalate ND
1.2.4-trichlorobenzene ND 718 dimethv] onthalats ND
hexachlorgoeazene ND 728 Dhenzao(a)anthracene N2
} hexachlorzethane ND 738 benza(alovrene ) ND
} _bdis(2-chloroethyl)ether ND 748 3,4-tenzoflucranthene ND
§__2echloronaphthalene ND 758 bdenzo(k)flugranthene ND
I 1,2-dichlorobenzene ND 768 chrysane : N2
i 1,3-dichiorobenzene ND 778 acenashthylene ND
i 1,4-dichlorobenzene ND 788 _anthracesne NT
i 3,3=dichlorobenzidine ND 798 Yenzal{chiloerylene NS
2.4-dinitrotolyene ND 2808 fluorene i)
} 2,.6-dinitrotoluene ND 818 phenanthrene K-
i 1,2-diohenylhydrazine ND 828 dibenzola.h)anthracene NT
:__fluoranthene , ND 838 indeno{1.2,3-cdloyrene NS
4-chlorapnenyl oheayl ether ND 848 pyrene NS
ND = Not detected 1298 ::3‘!:;?;“l:racnlomdibenzo- .

NA = Not applicable
= - .2 ®
* 1-9 vg/1 Reparted by: ﬂ/;"'l

Checked by: O X .-:/; P




EMERGY RESQURCIS CO. INC.
SLMMARY OF ORGANMIC PRIORITY PQLLUTAMT AMALYSES

(ENT Geraghty % Millae -
IT'1.0. F-10 DATE SAMPLZ RECZIYED 2/17/89

20 1.0._ 13-1252 | DATE ANALYS{S CCHPLETED 1/1/82
ACID COMPOUNDS wa/1 BASZ NEUTRAL CCMPCUNDS ua/l

v 2,4,6-trichlarocnenc] ND 418 4-5r:mcchenv1 ghenvl ether ND

1 o-chloro-m-cresal ND 428 bis{2-chlorgisgoraovilechar win

i 2-chlerccnenol ND 438 bhis(2-chliorcetsoxyimezhane ND

+ 2.8-dichloroohenc! * . 5§28 hexachlorobutadiene _ND

v 2.4=dimethvighenal ' ND 828 hexachloracrclaceatadiene ND

2-nitroonenol ND £48 {sconorone ND

. 4-1itroohenc] ND__ €38 nagnthalene ND

v 2.4-4initroonenc! ND _ Sa38 nitrcbenzene ND.

. 4,6-ginitro-o-cracal ND §18 N-nitroscdimatuavlmine . ND

. _beatichlorgphencl ND 628 N-nitrgsodishaanvlamine ND
~enol L 628 N-nitrosadi-n-aroovlaaine ND

. 658 bis(2-sthylhexyllohthalata 23
BASZ/NEUTRAL COMPCUNDS :;:_ Z;tﬂbZ;]z";h:::?:I:“ "f
acenaonthene * 638 di-n-octyl onthalate ~ND
beazidine ND 708 dfethyl ohthalata *

. 1.2.4-trichlorohenzene ' ND 718 dimathvl pathalata ND
"hexachlorobeazene Ny 728 benzolalanthraczne ' ND
hexachloroethane ND 738 benzo(aloyrane ND
bis(2-chlorgethyl)ether ND 748 3,4-nenzaflucranthene ND
2-chlorgnaghthalene ND 758 benza(k)fluoranthane ND
1,2-dichlarobenzsne ND 768 chrysane : _ND
1,3-dichlgorobenzene ND 778 acenaphthylene ND
1.4-dichlorabenzene ND 788 _anthracene /phenanthrene v
3,3-dichlorobenzidine ND 798 benzo{chiloervliene ND
2.4-din{trotoluene ND 808 flugrene _ND
2.6-dinitrotoluene ND 818 phenanthreane Ses 788
1.2-diohenylhydrazine ND 828 dibenzala,hlanthracane ND
fluoranthene ND 838 1indena(l,2,l-cd)ovrene ND
4-chlaoroohenyl pheayl ether ND 848 pyrene - ND

! = Not detected 1298 :::;:;?;tetrachlorodibenzu- KD

= Not applicable

. - add

= 1-9 ug/1 Reported by: ;3&9&L[
A .




ENEIGY RESQURCEIS CO.

[nC.

SUMHARY OF ORGAMIC PRIORITY POLLUTAMT ANALYSIS

TENT Baraghty & Mille=

"DATE SAMPLE RECZIYED

[ENT 1.0._Procedural Blank 211287
<0 IL.0. 12-1253 DATE AMALYSIS CCHMPLETED /1789
ACID COMPQUEDS wa/l BASE NEUTRAL COMPOUNOS wa/1
A_2.4,8-trichioronhencd ND ‘418 &-hrcaiconenvl phenyl ether ND
A o-calora-s-crassol ND 428 bis(2-chloraisoorsoyllethar o
i 2-chloropnencl ND _ 438 bdis{2-chlorcethoxy)mathans ND
1 _2.4-dichloroorenc! ND §28 hexacalcrobutadiene ND
i 2.4-digethvipheno! ND £38 hexachlcracvclooentadiene D
i 2-nitrgonenal ND £48 {soohorone ND
A 4-nitrochenci ND €38 nacnthalene ND .
\ _2.4-dinftrochenc] ND___ 568 nitrobenzene ND.
\ 4.6-dinitro-g-cresol ND 6§18 N-nitrasadimathylamine ND
A\ __oentichloerconenc! ND 628 N-nitrosodisohenvlamine D
i_phenol ND 638 N-nitrosadf-n-orooylamine N
688 Dbis{Z2-ethylhexyl)ohthalats >
. - . 6§78 butyl beazyl echthalata ND
BASE/NEUTRAL COMPOUNDS 638 da{-n-buty] chthalate ND
dcenaohthene ND 658  di-n-octyl ohthalate ND
benzidine ND 708 dfethyl onthalate ND
1,2.4-trichloropenzane ND 718 dimethvl pnthalate ND
hexachiorotcanzene e 728 heazo({a)anthracene ND
} _hexachloroethane ND 738 beazc({a)oyrane ND
} bis(2-cnlorocethyilether ND 748 3,4-benzofluoranthene ND
} 2achloronashthalene ND 758 benzolk)fluoranthene ND
}_1,2-dichlorobenzene. ND 168 chrysane ND
1 _1,3-dichlorobenzene ~ ND 778 acenachthylene ND
i 1.4-dichlorobenzene . ND_ 788 anthricene ND
i 3,3-dichlorobenzidine ND 798 benzolahilcerylene ND
i _2.,4-di{nitrotoluene ND 808 fluorene ND
1 2,6-dinitrotoluene ND 818 phenanthrene ND
}__1,2-disheayihvdrazire ND 828 dibenza(a.h)anthracene ND
}__fluoranthene ND 838 indeno(1.2,3-cd)oyrene ND
} 4-chloroohenyl pheayl ether ND 848 pyrenc NDT
ND = Not detected 1298 2,3,7,8-tetrachlorodibenzo- NO

NA = Hot applicable
* = 1-9 yg/1

p-dioxin

Reported by:

Phamnlad R e

7/

9N o9 s ..



Sample Rcvd: 1/30/81

Date Analysis
Completed: 8/1/81

All Results In: M™g/1
Reported By:
Checked Dy

Analyzed for: Geraghty & Miller

ENERGY RESOURCES CO. INC.

VOLATILE ORGANICS ANALYSIS

= Report Sheet -~

Compounds
{in order of elution) DLFP-1 SLF-1 SLP-2
Vinyl chloride
Methylene chloride 0.09 0.57

1,1-dichloroethylena

1,1-dichlorosathane

trans-1,2-dichloroethylene

1,2-dichloroethane

1,1,1-trichloroethane

1,2~pichloropropane

Trichloroathylene

1,1,2-Trichlorosthana

Tetrachloroathylena

Chlorobenzene

Unknown

Comments: All blank spaces are ND's (none detected) (<0.05 mg/l, or 50 ppb)



‘Sample Rcvd: 7/30/81
Date Analysis

Completed: 8/7/01
All Results In:_ pg/] _
Reported Ry:

Checked By:

Analyzed for:__Geraghty & Miller

ENERGY RESOURCES CO. INC.

VOLATILE ORGANICS ANALYSIS

~ Report Sheet -~

Compounds
{in order of elution) LP-1 LF-1 re-4 I.F-5
Vinyl chloride
Methylene chloride 0.07 0.22

1,1-dichloroethylene

l,l-dlchloroeth;ne

trana-1,2-dichloroethylene

1,2-dichloroethane

l1,1,1-trichloroethane

1,2-Dichloropropana

Trichloroethylene

1,1,2-Trichloroethane

Tetrachloroethylenas

Chlorobenzene

Unknown

Comments: All blank spaces are ND's (none detected) (<0.05 mg/1, or 50 ppb)



Sample Rcvd: 2/17/82 ENERGY RESOURCES CO. INC.
Date Analysis Completed: 3/15/82

All Results In: lisl {ppb) VOLATILE ORGANICS ANALYSIS
[ N

Reported By:
Checked By:

= Report Sheelt -

y

Analyzed for: G & M SC Navy

Compounds LF~-6 LP-7 LF-8 LF-9 LF-~10
(in order of elution) 13-1240 13-1249* 13-1250 13-125] 13-1252%n»
Vinyl chloride 24
Methylene chloride 3.2 2.2 650 1600 145

1,1-dichloroethylene

},1-dichloroethane

1,2-dichloroethylene

Chloroform 5.4 1.2 1.3 3.1

l,2-dichloroethane

1,1,)-trichloroethane

Carbon tetrachlorlde ‘

Bromodichl oromethane

Trichloroethyl ene

Dibromochl oromethane 2.5 3.4 ,

Bromoform

Tetrachloroethylene

Comments: All blank spaces are ND's {none detected).
*2.9 ppb chlorobenzene
s*+2 ppb. },2-dichloropropane (tentati: ID)



oLl=H

Analyzed for:_Geraghty & Hiller

ENERGY RESOURCES CO. INC

PCB ANALYSIS

Sample Rcvd:_2/17/82

Date Analysis
Completed: 3/22/02

All Results In: ng/! (ppb)

Reported nyﬂf,/$¢4¢?éQf

Checked By: LS’A‘W

Procedural »

Client 1D: LF-6 LF-7 LF-8  LF-9  LF-10 Dlank  SLF-1 SLF-2 LF-1 LF-3" LF-4
s per. 13- 13- |13- |3 13- | 13- 13- | 13- 13- 13- 13-
! LIinge | 1248 11249 1250 | 1251 1252 | 1253 1254 | 1255 1256 (1257 fi2se
|

Aroclor-1221 0.} ND ND HD ND ND 0] ND HD Hn HD ND
aroclor 1232 0.1 ND ND ND ND 1) ND HD ND tn Hn ND
Aroclor 1242 0.1 ND ND HD ND ND Hp ND Np In nn HD
aroclor 1248 0.1 ND Hn ND HD tn HD HD ND ND HO )]
aroclor 1254 0.1 0.1 ND <.l HD D HD ND <.l <.} HD HD
b rosior 1260 0.1 ND ND ND Hh HD hn ND 1) HD ) D
:.-‘..\.,clm. 1262 0.1 ND ND ND ND ND HD ND HD Np | HD HD

couwhanNts 1

ND = not detected.’




Gemaghey & Miller, Inc

pH MEASUREMENTS OF WATER SAMPLES
COLLECTED FROM MONITOR WzZLlLS
AT TET LANDFILL AREA!

pH

Well Number T/28781 2/15782
LF-1 7.40 7.20
LF-2 7.85 -
LF-3 7.40 7.39
LF-4 7.35 7.32
LF-5 7.80 -
LF-6 - 8.02
LF-7 - 7.02
LF-8 - 7.50
LF-9 - 7.19
LF-10 - 8.74
SLF-1 - 7.04
SLF-2 7.70 7.42
DLF-1 8.85 -

! Measured at the time of sample collectionm.



APPENDIX I-2
Closed Landfill - Test Pit Observations/Logs and
Analytical Data

(Source - Reference 17)
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SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL

Ground Waler Prolection Division

L LOCATION OF WELL

2600 Bull Street

County:

Latude 32° 5]"

Charleston

79 57!

Longruce.

Syslem MNarne’ CSY_FW_j

Wiy e Andd Dercoon (oo Maad Lo 1 e
<

Shetch Man.

See Attached

(See cnamiqric on hach)

1700' southwest of Bainbridge and Holland

Seeet wlicss & Crty of Well Locasran

Columbla, $.C. 29201 (803) 758-5213
4. OWNER OF WELL -

Address Charleston Naval Base

Wailer Well Record

Telephone No.
Enginner
Addings

Saussy Engineering
230 Habersham Street
Savannah, GA 31412

Telephone Ng

= 55 @

(912) 223-5103
Uad=11-91
Cate Campberenl. 01‘\"1 1“91

Qe Sracien
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rown Silty Sand

4

1 .5

5!

Gray Sandy Clay

1.5

2!
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3.5’

S.5'

Gray Clay

2'

7.5"
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ﬁrlo
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1
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SuULIN vARULIYA UEFPARIMENT UF HEALTH AND ENVIRONMENTAL CONTROL

Ground Waler Prolaciion Divislon 2600 Buil Street

1. LNCATION OF Wit L

County: Charleston Sysiem Nane:  CSY-FMy-£

7¢ 57'

Latiude: 32 ° 5 1 ' Longiuge:

Ohrstami e And Duection traony Roart Lo gece iameg

1500' soutwest of Bainbridge and Holland

Strect scbadenss & Coty ol Well Location
Shetch Aty

(See esampile gn bhack}

Pe e e ——— ———

See Attached

Columbis, §.C. 29201

(803J) 758-5213 Water Wall Record

4.

OWNCR OF WELL .
Addiess Charleston Naval Base

Telephone No

Engmnner
Adoress  Saussy Engineering
230 Habersham Street

Savannah, GA 31412 (912) 223-5103
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SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL

Ground Water Prolection Division 2600 Bull Street

CLOCAVION OF WELL

Columbla, S.C. 29201

(807) 758-5213 Water Well Record

County: Charleston Sysiem Mame. CSY-FlIW=2

Latoge 32° 51 79 57!

Lengitude:

Cstans & Arvrd Directinn le@m asd Lnies 400 1ienng

800' south of Holland and Bainbridge

Sireer dvidreit & Ty ot Well Locarnnn

{Sce sxginpiec on taagkl

Shetch My,

See Attached

4. OWNER OF WELL.

Address Charleston Naval Base
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Engmnner
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Saussy Engineering

230 Habersham Street
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Ground Waler Protecilon Division 260C Buil Streel

1. LOCATION OF WELL
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See Attached
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Columbla, 5.C. 23201 (807) 758-S213
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CLIENT

SAMPLE LOCATION
SAMPLE NUMBER
DATE RECEIVED
DATE SAMPLED

SAMPLE TYPE
SUBMITTER

LEAD,T
ARSENIC,T
BARIUM, T
CADMIUM, T
CHROMIUM, T
SELENIUM, T
MERCURY, T
SILVER, T
EPA 8240
EPA 8270

SPEGTIMIT

Laboratories, Inc. FORT LAUDERDALE = SAVANNAH

WESTINGHOUSE DATE REPORTED:
TP-2/TRAIN. CNT. EPA:
002-041291 FL DRINKING WATER:
04/12/91 FL ENVIRONMENTAL:
04/11/91 GEORGIA:
SOIL SOUTH CAROLINA:

DIRECT EXPRESS

joBulelvivioRoRe

04/18/91
FLO9S
86144
EB6006
828
96015

RIS T

ZSEE.E:Z.E.E

RESULTS
3050/7421 170.0  MG/KG
3050/7060 4.60 MG/KG
3050/7080 35. MG/KG
3050/7131 .20 MG/KG
3050/7191 11.0 MG/KG
3050/7740 .20 MG/KG

7471 <0.1 MG/KG
3050/3760 <0.1 MG/KG
NEGATIVE
POSITIVE
9045 8.0

pH OF SOLID

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME.

M orr AV TF~

DONALD S. MCCORQUODALE, JR. PH.D.

MICROBIOLOGIST



SPEGTII

Laboratories, Inc. FORT LAUDERDALE « SAVANNAH
CLIENT: WESTINGHOUSE -CERTIFICATIONS-
SAMPLE: 002-041291/ TP-2 TRAIN. CNT. #219 EPA: #FL095
DATA FILE: >41615::D4 FL DRINKING WATER: #86144
DATE REPORTED: 4/17/91 2:28 FL ENVIRONMENTAL: #E86006
DILUTION FACT: 5.00000 GA # 828
SC # 96015

EPA METHOD 8240
PURGEABLE ORGANICS - SOILS

CONCENTRATION *MDL CONCENTRATION *MDL
CAS No.  PARAMETER (ug/kg) {ug/kg) CAS No.  PARAMETER (ug/kg) (ug/kg
67-64-1  ACETONE 0.0 5.00 95-50-1  o-DICHLORORENZENE 0.0 1.00
75-05-8  ACETOMITRILE 0.0 10.0  541-73-1 m-DICHLORDBENZENE 0.0 1.00
107-02-8 ACROLEIN 0.0 80.0  106-44-7 p-DICHLOROBENZENE 0.0 1.00
107-13-1  ACRYLONITRILE 0.0 20.0 156-60-5 trans,1,2-DICHLOROETHENE 0.0 1,00
71-43-2  BENZENE 0.0 1.00 78-87-5  1,2-DICKLOROPROPANE 0.0 1.00
100-44+7 BEN2YL CHLORIDE 0.0 1.00 10081-01-5 cis,1,3-DICHLOROPROPENE 0.0 1.00
75-27-4  BROMODICKLOROME THAXE 0.0 1.00 10061-02-6 trans,1,3-DICHLOROPROPENE 0.0 1.00
75-25-2  BROMOFORM 0.0 1.00 100-41-4 ETHYLBENZENE 0.0 1.00
74-83-9  BROMOME THANE 0.0 5.00 591-78-6 HEXANE 0.0 1.00
78-93-3  2-BUTANONE (MEK) 0.0 10.0  78-83-1 1SOBUTYL ALCOWOL ¢.0 20.0
75-15-0  CARBON DISULFIDE 0.0 S.00 75-09-2 METHYLENE CHLORIDE 0.0 5.00
56-23-53 CARBON TETRACKLORIDE 0.0 1.00  108-10-1 &-METHYL-2-PENTANCHE 0.0 1n g
108-90-7 CHLOROBENZENE 0.0 1.00 109-04-8 2-PICOLINE 0.0
124-48-1  CHLOROD]BROMOMETHANE ™ 0.0 1.00 110-85-1 PYRIDINE 0.0
75-00-3  CHLORCETHANE 0.0 5.00 100-42-5 STYRENE 0.0 1.w
110-75-8 2-CHLOROETHYLVINYLETHER 0.0 5.00 630-20-6 1,1,1,2-TETRACHLOROETNANE 0.0 1.00
&7-66-3  CHLOROFORM 0.0 1.00 79-34-5  1,1,2,2-TETRACHLOROETHANE 0.0 1.00
74-87-3  CHLOROMETHANE 0.0 1.00  127-18-4 TETRACKLOROETHENE 0.0 1.00
96-12-8  1,2-D1BROMO-3-CHLOROPRO 0.0 1.00 108-88-3 TOLUENE 0.0 1.00
106-93-4 1,2-D1BROMOETHANE 0.0 1.00 71-55-6  1,1,1-TRICKLOROETHANE 0.0 1.00
74-95-3  DIBROMOMETKANE 0.0 1,00 79-00-5 1,1,2-TRICHLOROETHANE 0.0 1.00
764-41-0 1,4-DICHLORO-2-BUTENE 0.0 5.00 79-01-6 TRICHLOROETHENE 0.0 1.00
75-71-8  DICKLOROD! FLUOROMETHANE 0.0 5.00 75-69-4  TRICHLORQOFLUOROMETHANE 0.0 5.00
75-34-3 1, 1-DICHLOROETHANE 0.0 1.00 96-18-4 1,2,3-TRICHLOROPROPANE 0.0 1.00
107-06-2 1,2-DICHLOROETHANE 0.0 1.06 108-05-4 VINYL ACETATE 0.0 5.00
75-35-4  1,1-DICHLOROETHENE 0.0 1.00 75-01-&  VINYL CHLORIDE 0.0 1.00
1330-20-7 TOTAL XYLENES 0.0 1.00

Dok el

AILE AL J - Chemist

* ACTUAL DETECTION LINIT = METHOD DETECTION LIMIT x DILUTION Fa. .
** BMDL - BELOW METNOD DETECTION LIMIT (A value of 0.0 = BMDL)



SPEG TR

Laboratories, Inc. FORT LAUDERDALE « SAVANNAH
CLIENT: WESTINGHOUSE ENVIRO. ~CERTIFICATIONS~
SAMPLE: 002-041291/ TP~-2 TRAIN CNT #219 EPA: #FL095
DATA FILE: >4B1l1A::D3 FL DRINKING WATER: #86144
DATE REPORTED: 4/17/91 2:37 FL ENVIRONMENTAL: #E86006
DILUTION FACT: 100.0000 GA # 828
5C # 96015

_EPA METHOD 8270

¢ BASEANEUTRALS AND ACIDS

CAS No.  PARAMETER
................ (alke) (e COMCENTRAT ION *MOL
83-32-9  ACENAPHTHENE BMoL 0.50 CAS No.  PARAMETER (ug/kg) (us/kg)
208-96-8  ACENAPHTHYLENE BMOL .1
98-86-2  ACETOPHENONE BHOL 0.0 238-03-3 DEMEION-o BHOL 1.00
309-00-2 ALORIN BMDL 0.50 126-75-0 DE."ETON‘S BMDL 1.00
101-05-3  ANILAZINE 8MDL 10,0 2303-16-4 cis-DIALLATE BMOL t.00
&2-53-3 ANILINE BMOL 0.75 2303-16-4 trans-DIALLATE BMDL 1.00
120-12-7  ANTHRACENE sMOL 1.00 53-70-3 DIBENZO(ah )ANTHRRACENE SMDL 1.00
12674-11-2 AROCHLOR-1016 BMOL 5.00 132:64-9  DIBENZOFURAR BhOL 1.00
11104-28-2 AROCHLOR- 1223 BMOL 5.0 GA-74-2 DI-n-BUTYLPKTHALATE BMOL 1.00
11141-146+5 AROCHLOR-1232 8MOL 5.00 117-80-6 DICHLONE BMDL 5.00
53449-21-9 AROCHLOR- 1242 BMOL 5.00 95°50-1 1,2-DI1CHLOROBENZENE BMOL 1.00
12672-29-6 AROCHLOR- 1248 BMOL 5.00 541-73-1  1,3-DICKLOROBENZENE BMOL 1.00
11097-69-1 AROCHLOR-1254 BMOL 5 op 108-46-7  1,4-DICHLOROBENZENE BMOL 1.00
11095-82-5 AROCHLOR- 1260 BMOL 500 71-94-1 3,3-DICHLOROBENZIDINE amoL 20.0
846-50-0 AZINPHOS METHYL “GUTHION" 8MOL 5.00 120-83-2  2,4-DICHLOROPHENOL 8MOL 20.0
91-27-9  BARSAN BMDL s.gg 62:73-7  OICHLORVOS 8MOL 5.00
7-87-5  BENZIDINE ~ oL 0.0 141-64-2  DICROTOPHOS 8L 5.00
65-85-0 BENZCIC ACID BMOL 25.0 60-57-1 OIELDRIN 8MOL 2.50
205-99-2  BEN2O(b)FLUORANTHENE BMOL 0.75 90:51:5  DIMETHOATE sMOL 2.50
207-08-9  BENZO(K)FLUORANTHENE BMOL 1.00 105-67-9  2,4-DIMETHYLPHENOL BHOL 2.00
191-24-2  BEN20(ghi PERYLENE DL 0.85 131°11-3  DIMETKYLPHTHALATE BRoL 1.00
50-32-8  BEN20(a)PYREWE BMoL 1.00 328-29-0  =-DINITROBENZENE sroL 10.0
106-51-4  p-BENZOOUINONE BMOL 1.00 534-52-1  4,6-DINITRO-2-METHYLPHENOL gMoL 40.0
100-51-6  BENZYL ALCOKOL BHOL 100 51:28-5  2,4-DIKITROPHENOL amoL 10.0
319-84-6  BHC-alpha BHOL .00 121-14-2  2,4-DINITROTOLUENE BMOL 10.0
319-86-8  BHC-gelta HOL 1oo 88-85-7  DINOSES BHOL 5.00
58-8¢-9 BHC-gamma “LINDANE™ BMDL 1.00 122-39-4 DIPNENYLAMINE BMOL 2.50
111-91-1  GIS(2-CHLOROETHOXYIMETHANE  BMOL 1,00 122-66=7  1,2-DIPMENYLNYDRAZINE 8oL 5.00
191-44-4  BIS(2-CHLORGETHYL )ETHER BOL 100 117-8-0  DI-n-OCTYLPHTHALATE 8oL 5.00
39638-32-9 B1S(2-CHLOROISOPROPYL)ETHER  BNDL 1.00 298-04-4  DISULFOTON BHOL 1.00
117-81-7  BIS(2-ETHYLHEXYL)PHTHALATE  BMDL 1.00 $39:98-8 ~ENDOSULFAN | sroL 2-00
101-55-3  4-BROMOD IPHENYLETHER BMDL 0.50 33212-63-9 ENDOSULFAN 11 BROL 3-00
1689-84-5 BROMOXYNIL oL 500 1031-07-8 ENDOSULFAN SULFATE BMDL $.00
85-68-7  BUTYLSEN2YLPHTHALATE 3580 1.00 72°20-8  ENDRIN BroL 5.00
2425-06-1 CAPTAFOL BMDL 5.00 ENDRIN KETONE BMDL 1.00
133-06-2 CAPTAN 3L 2.50 2104-64-5 EPN BMOL 1.00
784-19-§ CARBOPHENOTHION ML 1.50 55-38-9 FERTHION BMOL 1.00
57-74-%  CHLORDAE pobty 500  33265-39-5 FLUCHLORALIN BM0L 1.00
470-90-6  CHLORFEVINPHOS BMDL 1.00 36-73-7  FLUORENE 8MoL 1.00
106-47-8  4-CHLORGANIL INE amoL 2.50 76:44-3 ~ HEPATACHLOR sroL 1.00
59-50-7  4-CHLORQ-3-METHYLPHENOL BMoL 10.0 118-74-1  HEXACHLOROBENZENE sroL 1.00
91-58-7 2-CHLOROMAPMTHALENE BMOL 1.00 587-68-3 HEXACHLOROBUTADIENE BMOL 1.00
95-57-8  2-CHLOROPHENOL ooy 100 77-47-4  HEXACHLOROCYCLOPENTADIENE BMOL 1.00
¥05-72-3  4-CHLORCDIPHENTLETHER amoL 1.00 87:72-1  HEXACHLOROETHANE oy 1.00
3-01-9  CHRYSENE 3MOL 2.50 123-31-9  HYDROQUINONE BMOL 1.00
16-T2-4  COUMAPHOS primiy 5'cg  193-39-5  INDENO(1,2,3-cd)PYRENE 8MOL 1.00
7700-17-6 CROTGXYPHOS bty S oo 465-73-6  ISORIN poL 1.00
72-54-8  prpé-0DD BoL 100 7B-59-1  ISOPHORONE BMOL 1.00
72-55-9 P’ pl -DDE BMOL 1.00 163-50-0 KEPONE BMOL 1.00
50-29-3 p’pf-0DT ] 8MDL 5.00 21609-90-5 LEPTOPHOS BMDL 1.00

ama e @ ‘A A RA



SPEGTITRIIN

Laboratories, Inc. FORT LAUDERDALE + SAVANNAH

CLIENT: WESTINGHOUSE ENVIRO.
SAMPLE: 002-041291/ TP-2 TRAIN CNT #219
DATA FILE: >4Bl1lA::D3

EPA METHOD 8270
ASE/NEUTRALS AND ACIDS

MISCELLANEOUS ANALYTES

CONCENTRAT ION -MDL CONCENTRATION *MOL
CAS No.  PARAMETER (ug/kg) Cug/kg) CAS No. PARAMETER (ug/kg) (ug/kg
72-43-5  METHOXYCHLOR-p’p’ 8MDL 5,00 30560-19-1 ACEPHATE BMDL 10.0
90-12-0 1-METHYLNAPHTHALENE 380 1.00 76-06-2 CHLORPICRIN 8MOL 5.00
91-57-8  2-METHYLNAPHTHALENE 560 1.00 2675-77-6 CHLORNES BMDL 1.00
298-00-0 METHYL PARATHION 8MOL 1.00 5598-13-0 CHLORPYRIFOS “DURSBAN" BMDL 1.00
95-48-7  2-METHYLPHENOL "o-CRESOL" BMOL .00 99-30-9  DICHLORAN “BOTRAN® BMDL 1.00
108-39-4  3-METHYLPHENOL “m-CRESOL" BMDL 5.00 333-41-S5 DIAZINON BMOL 1.00
106-44-5  4-METHYLPHENOL “p-CRESOL"  BMOL 5.00 120-36-5 DICHLORPROP BMOL 10.0
77B6-34-7 MEVINPHOS BMDL 1.00 957-51-7  DIPHENAMID BMDL 1.00
2385-85-5 MIREX BMOL 5.00 25311-71-1 1SOFENPKOS BMOL 5.00
£923-22-4 MONOCROTOPHOS BMDL 5.00 150-50-5  MERPHOS BMOL 1.00
300-76-5  NALED BMOL 5.00 114-26-1  PROPUXUR BMOL 5.00
91-20-3  NAPHTHALENE 400 1.00 206-44-0  FLUCRANTHENE 590 1.00
130-15-4  1,4-NAPHTHOQUINONE BMOL 5.00 .
54-11-5  NICOTINE aMoL 10.0
98-95-3  NITROBENZENE ™ Mol 5.00
1836-75-5 NITROFEN aMoL 5.00
88-75-5  2-NITROPHENOL BMOL S.00
100-02-7  4-NITROPRENOL 8MOL 5.00
62-75-9  n-NITROSCDIMETHYLAMINE 8MDL 0.0
84-30-6  n-NITROSODIPHENYLAMINE BMOL 10.0
621-64-7  n-NITROSOD1I-n-PROPYLAMINE aMoL 16.0
56-38-2  PARATHION SMoL 1.00
82-638-3  PENTACHLORON! TROBENZENE eMDL 1.00
87-86-5  PENTACHLOROPHENOL BMOL 5.00
85-01-8  PHENANTHRENE BMOL 1.00
108-95-2  PHENOL BMOL 1.00
298-02-2  PHORATE EMOL 1.00
732-11-6  PHOSMET BMOL 1.00
13171-21-6 PHOSPHAMIDON BMOL 5.00
109-06-8  2-P1COLINE aMoL 10.0 BMDL = BELOW METHOO DETECTION LIMIT
23950-58-5 PRONAMIDE BMOL 1.00 ACTUAL METKOD DETECTION LIMIT = DILUTION FACTOR x MOL
129+00-0  PYRENE 500 1.00
110-86-1  PYRIDINE BMDL 10.0
13071-79-9 TERBUFOS BMOL 5.00
95-94-3  1,2,4,5-TETRACHLOROBENZENE  BMDL 1.00
961-11-5  TETRACHLORVINPHOS BMOL 5.00
8001-35-2 TOXAPMENE BMDL 5.00
120-82-1  1,2,4-TRICHLOROBENZENE BMOL 2.50 o s
95-95-4  2,4,5-TRICHLOROPHENOL BMOL 1.00 //7 {/ 2 D
88-06-2  2,4,6- TRICHLOROPHENOL BMOL 1.00 4 : i
1582-09-8 TRIFLURALIN 8MOL 1.50 v uys A. JOHW - Chemist

page 2 of 2



SPEGT]

II““

Laboratories, Inc. FORT LAUDERDALE » SAVANNAH
CLIENT WESTINGHOUSE DATE REPORTED: 04/18/91
SAMPLE LOCATION TP-5/TRAIN. CNT. EPA: 7 FLOSS
SAMPLE NUMBER 003-041291 FL DRINKING WATER: 7 86144
DATE RECEIVED 04/12/91 FL ENVIRONMENTAL: # E86006
DATE SAMPLED 04/11/91 GEORGIA: 7%.828
SAMPLE TYPE SOIL SOUTH CAROLINA: # 96015
SUBMITTER DIRECT EXPRESS
TEST RESULTS
LEAD,T 3050/7421 15.0 MG/KG D.W,
ARSENIC,T 3050/7060 .40 MG/KG D.W.
BARIUM,T 3050/70890 <5.0 MG/KG D.W.
CADMIUM,T 305077131 .20 MG/KG D.W.
CHROMIUM,T 3050/7191 3.5 MG/KG D.W.
SELENIUM, T 3050/7740 .30 MG/KG D.W.
MERCURY, T 7471 ) <0.1 MG/KG D.W.
SILVER,T 305Q/71760 <0.1 MG/KG D.W.
EPA 8240 POSITIVE
EPA 8270 POSITIVE
pPH OF SOLID 9045 7.1

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME.

DONALD S. MCCORQUODALE, JR. PH.D.
MICROBIOLOGIST



DATE REPORTED: 4/17/91 3:25 FL. ENVIRONMENTAL: #E86006
DILUTION FACT: 5.00000 GA # 828
SC # 96015
_EPA METHOD 8240
URGEABLE ORGANICS - SOILS -
CONCENTRATION *MDL CONCENTRATION DL

CAS No.  PARAMETER (ug/kg) CAS No.  PARAMETER (wg/%g) (ug/ket
67-64-1  ACETONE 0.0 5.00 95-50-1 o-DICHLORCBENZENE 0.0 1.00
75-05-8  ACETONITRILE 0.0 10.0 541-73-1 m-DICHLOROBENZENE 0.0 1.00
107-02-8 ACROLEIN 0.0 80.0 106-46-7 p-DICHLOROBENZENE 17.9 1.00
107-13-1 ACRYLONITRILE 0.0 20.0 156-60-5 trans,V,2-DICKLORQETHENE 0.0 1.00
71-43-2  BENZENE 0.0 1.00 78-87-5 1,2-DICHLOROPROPANE 0.0 1.00
100-44-7 BENZYL CHLORIDE 0.0 1.00 10061-01-5 cis,1,3-DICHLOROPROPENE 0.0 1.00
73-27-4  BROMODICKLOROME THANE 0.0 1.00 10061-02-6 trans,1,3-DICRLOROPROPENE 0.0 1.00
75-25-2  BROMOFORM 0.0 1.00 100-41-4 ETHYLBENZENE 0.0 1,00
74-83-9  BROMOME THANE 0.0 5.00 591-78-4 HEXANE 0.0 1.00
78-93-3  2-BUTANONE (MEK) 0.0 10.0 78-83-1  ISOBUTYL ALCOHOL 0.0 20.0
75-15-0 CARBON DISULFIDE 0.0 5.00 75-09-2 METHYLENE CHLORIDE 0.0 5.00
56-23-53 CARBON TETRACHLORIDE 0.0 1.00 108-10-1 &-METHYL-2-PENTANONE 0.0 10.0
108-90-7 CHLOROBENZ2ENE 0.0 1.00 109-06-8 2-PICOLINE 0.0 "
124-48-1  CHLOROO [ BROMOMETHANE 0.0 1.00 110-86-1 PYRIDINE 0.0
75-00-3  CHLOROETHANE 0.0 5.00 100-42-5 STYRENE 0.0 cewd
110-75-8 2-CHLOROETHYLVINYLETHER 0.0 5.00 430-20-6 1,1,1,2-TETRACHLOROE THANE 0.0 1.00
67-66-3  CHLOROFORM 0.0 1,00 79-34-5 1,1,2,2-TETRACHLORDETHANE 0.0 1.00
74-87-3  CHLOROME THANE 0.0 1.00 127-18-4 TETRACHLORDETHENE 0.0 1.00
96-12-8  1,2-DIBROMO-3-CHLOROPRO 0.0 1.00 108-88-3 TOLUENE 0.0 1.00
106-93-4 1,2-DIBROMOETHANE 0.0 1.00 71-55-6 1,1,1-TRICHLOROETHANE 0.0 1.00
74-95-3  DIBROMOMETHANE 0.0 1.00 79-00-5 1,1,2-TRICHLOROETHANE 0.0 1.00
764-41-0 1,4-DICHLORO-2-BUTENE 0.0 $.00 79-01-6 TRICHLOROETHENE 0.0 1.00
75-71-8  DICHLOROD I FLUGROME THANE 0.0 5.00 75-69-4  TRICHLOROFLUOROMETHANE 0.0 5.00
75-34-3  1,1-DICHLOROETHANE 0.0 1,00 96-18-4 1,2,3-TRICHLOROPROPANE 0.0 1.00
107-06-2 1,2-DICHLOROETHANE 0.0 1.00 108-05-4 VINYL ACETATE 0.0 5.00
75-35-4  1,1-DICHLOROETHENE 0.0 1.00 75-01-4  VINYL CHLORIDE 0.0 1.00

1330-20-7 TOTAL XYLENES 0.0 1.00

4
LYLEZA. JONN Chem#st

DATA FILE:

Laboratories, Inc.

SIPEGTIRI

FORT LAUDERDALE « SAVANNAH

CLIENT: WESTINGHQUSE
SAMPLE: 003-041291/ TP-5 TRAIN. CNT. #219 EPA: #FL095

>41616::D4

-CERTIFICATIONS-

FL DRINKING WATER: #86144

* ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT x DILUTION .
** BUDL - BELOM METHOD DETECTION LIMIT (A value of 0.0 = BMOL)



SPEG TN

Laboratories, Inc. FORT LAUDERDALE * SAVANNAH
CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS-
SAMPLE: 003-041291/ TP-5 TRAIN CNT #219 EPA: #FL0O9S
DATA FILE: >4B12A::D3 FL DRINKING WATER: #86144
DATE REPORTED: 4/17/91 3:54 FL ENVIRONMENTAL: #E86006
DILUTION FACT: 100.0000 GA # 828
SC # 96015

EPA METHOD 8270

o BASE‘NEUTRALS AND ACIDS

CAS No.  PARAMETER
................ o) .. lwie CONCENTRAT[ON ™oL
83.32-9 ACENAPHTHENE BMDL 0.50 CAS No. PARAMETER (ug/kg) (ug/kg)
208-96-8  ACENAPHTHYLENE BMDL -
98-86-2  ACETOPHENGHE BHOL C.sp  298-03-3  DEMETON-o BMOL 1.00
101-05-3  ANILAZINE aMOL 10.0 2303-16-6 cis-DIALLATE BMOL 1.00
62-53-3 ANILINE 8MDL 0.75 2303-16-4 trans-OIALLATE 8MOL 1.00
120-12-7 ANTHRACENE ML 1.00 53- 70'3 DIBEN20(ah JANTHRACENME BMDL 1.00
$11046-28-2 AROCHLOR-1221 BMOL 5.00 B84-74-2 DI-n-BUTYLPHTHALATE B8MOL 1.00
11141-16-5 AROCHLOR- 1232 BHDL 5,00 117-80-6  DICHLONE BuDL 3.00
53469-21-9 AROCHLOR- 1242 BMOL 5.00 93°30-1 1,2-DICHLOROBENZENE BMOL 1.00
12672-29-6 AROCHLOR-1248 aMDL 5.00 561-73-1 1,3-DICHLOROBENZENE BMOL 1.00
11097-69-1 AROCHLOR- 1254 gHDL 500 106-46-7  1,4-DICHLOROBENZENE BMOL 1.00
11096'82'5 AROCHLOR"ZéO BMOL 5.00 91'9‘0'1 3,3-DICHI.OROGENZIDINE WL 20.0
86-50-0 AZINPHOS METHYL "GUTHION® BMOL 5.00 120-83-2 2,4-DICHLOROPHENOL 8MDL 20.0
101-27-9  BARBAN BMOL 5.00 62-73-7  DICHLORVOS BMDL 5.00
2-87-5  BENZIDINE ~ gmoL 0.0 161-66-2  DICROTOPHOS BHOL 5.00
56-55-3  BENZOCa)ANTHRACENE BMDL 0.75 84-66--  DIETHYLPHTRALATE BMOL 1.00
205-99-2  BENZO(b)FLUORANTHENE aMoL 0.75 80:51-3 ~ DIMETHOATE BMOL 2.50
207-08-9  BENZO(K)FLUORANTHENE 8MOL 1.00 105-67-9  2,4-DIMETHYLPHENOL oL 2.00
191-24-2  BENZ0(ghi JPERYLENE gMOL 0.85 }31-11-3  DIMETHYLPHTRALATE BoL }.00
50-32-8 BEN20¢a)PYRENE BMOL 1.00 528-29-0 m-DIN]1 TROBENZENE BMDL 10.D
106-51-4 p-B8ENZOQUI NONE BMDL 1.00 534-52-1 4,4-DINITRO-2-METHYLPHENOL BMOL 40.0
100-51-6  BENZYL ALCOHOL BMOL 1.00 51-28-5 2,4-DIN1TROPHENOL BMOL 10.0
319-84-6  BHC-alphs BMOL 100 121-14:2  2,4-0INITROTOLUENE BMDL 10.0
319-84-8  BHC-delta BMDL 1.00 88:85-7  DINGsES soL 3.00
$3-89-9 BHC-gamma “LINDANE" BMOL 1.00 122-39-4 DIPHENYLAMINE BMOL 2.50
111-91-1  BIS(2-CHLOROETHOXYIMETHANE  BMOL 1.00 122-66-7  1,2-DIPHENYTLNTORAZINE BHOL 3.00
111-44-6  BIS(2-CHLOROETHYL )ETHER BMOL 1.00 ]17-84-0  DI-n-OCTYLPHTHALATE sMoL 3-00
39638-32-9 BIS(2-CHLOROISOPROPYL)ETHER  BMOL 1.00 298-04-4  DISULFOTON oL 1.00
117-81-7  BIS(2-ETHYLHEXYL)PHTHALATE  BMOL 1.00 939-98-8 ~ENDOSULFAX 1 sHoL 20
101-55-3  4+BROMCOIPHENTLETHER BHOL 0.50 33212-65-9 ENDOSULFAN I SHOL 3-00
1689-84-5 BROMOXYNLL BMDL 5.00 1031-07-8 ENDOSULFAN SULFATE BMDL 5.00
85-68-7  BUTYLBENZYLPHTHALATE sroL t.00 72-20-8  ENORIN sHoL 3.00
2425-06-1 CAPTAFOL BMDL 5.00 ENDRIN KETONE BMDL 1.00
133-06-2 CAPTAN BMOL 2.50 2104-64-5 EPN aMoL 1.00
£3-2%-2 CARBARYL BMOL 1.00 563-12-2 ETHION BMDL 1.00
1563-66-2  CARBOFURAN amoL 1.00 52:85-7  FAMPHLR oL 1.00
785-19-6  CARBOPHENOTHION 8MOL 1.50 33:38-9  FENTHION BroL 1.00
57-74-9 CHLORDANE BMOL 5.00 33245-39-5 FLUCHLORALIN BMDL 1.00
470-90-6  CHLORFEVINPHOS BMOL 1.00 86-73-7  FLUCRENE groL 1.00
106-47-8  4-CHLOROAN ILINE BMOL 2.50 74448  WEPATACHLOR SHoL 1.00
59-50-7  4-CHLORO-3-METHYLPHENOL BMOL 10,0 118:74-1  HEXACKLORCBEMZENE swoL 1.00
91-58-7  2-CHLORONAPHTHALENE aMoL 1.00 587-68-3  HEXACHLOROBUTADIENE sHoL 1.00
7005-72-3 4 -CHLOROD [PHENYLETHER SHOL 1.00 67:72-1  HEXACHLOROETHANE BHOL 1-00
'8-01-9 CHRYSENE aMdL 2.50 123-31-9 HYDROQU [ NONE BMDL 1.00
_,.72.-‘ COUMAPHOS BMOL 2.50 193-39-5 INDENO(1 ,2,3'Cd)PY'E"E 8MOL 1.00
7700-17-6 CROTOXYPHOS 8MOL 5.00 465-73-6 ISCORIN oL 1.00
72-54-8 p‘p’ -00D BMDL 1.00 78-59-1 | SOPHORONE BMOL 1.00
72-55-¢ ) plpl ~DDE BMDL 1.00 143-50-0 KEPONE 8MDL 1.00
- 121-7%.C  MAI ATMION RMO 1 0N



DATA FILE:

CLIENT:
SAMPLE:

CAS No.  PARAMETER

72-43-5  METHOXYCHLOR-p’p’

90-12-0  1-METHYLNAPHTHALENE
91-57-6  2-METHYLNAPHTHALENE
298-00-0  METHYL PARATHION

95-48-7  2-METHYLPHENOL "o-CRESOL®
108-39-4  3-METHYLPHENOL “m-CRESOL®
106+44-5  4-METHYLPHENOL "p-CRESOL"
7786-34-7 MEVINPHOS

2385-85-5 MIREX

6923-22-4 MONOCROTOPHOS

300-76-S  NALED

91-20-3  NAPHTHALENE

130-15-4  1,4-NAPHTHOQUINONE
54-11-5  NICOTINE

98-95-3  NITROBENZENE

1836-75-5 NITROFEN

88-75-5  2-NITROPHENOL

100-02-7  4-NITROPHENOL

62-75-9  n-N1TROSODIMETHYLAMINE
84-30-6  n-NITROSODIPHENYLAMINE
621-64-7  n-NITROSOD]-n-PROPYLAMINE
56-318-2  PARATHION

82-68-3  PENTACHLORONITROBEN2ENE
87-86-5  PENTACHLOROPHENOL

85-01-8  PHENANTHRENE

108-95-2  PHENOL

298-02-2  PHORATE

732-11-6  PHOSMET

13171-21-6 PHOSPHAMIDON

109-06-8  2-PICOLINE

23950-58-5 PRONAMIDE

129-00-0  PYRENE

110-86-1  PYRIDINE

13071-79-9 TERBUFOS

95-64-3  1,2,4,5- TETRACHLOROBENZENE
961-11-5  TETRACHLORVINPHOS
8001-35-2 TOXAPHENE

120-82-1  1,2,4-TRICHLOROBENZENE
95-95-4  2,4,5-TRICHLORCPHENOL
83-06-2  2,4,6- TRICHLOROPNENDL
1582-09-8 TRIFLURALIN

_EPA METHOD 8270

Laboratories, Inc.

BASE/NEUTRALS AND ACIDS

CONCENTRATION *MOL CONCENTRATION
(ug/kg) (ug/kg) CAS No. PARAMETER (ug/kg)
Mot 5.00 30540-19-1 ACEPHATE ML
BMOL 1.00 76-06-2 CHLORPICRIN sMOL
BMOL 1.00  2675-77-6 CHLORNEB Mot
BMoL 1.00  S559B-~13-0 CHLORPYRIFOS "DURSBAN" BMOL
BMDL 5.00 99-30-9  OICHLORAN "SOTRAN" anoL
BMOL 5.00 333-41-5  DIA2INON 8MDL
BMOL 5,00 120-36-5  DICHLORPROP 8MOL
8MOL 1.00 957-51-7  DIPHENAMID SMOL
BMOL $.00 25311-71-1 1SOFENPHOS aMoL
8MOL 5.00 150-50-5 MERPHOS 8MDL
8MOL S.00 114-26-1  PROPUXUR aMOL
390 1.00  206-44-0  FLUORANTHENE sMOL

BMDL 5.00 ,
< ot 10.0
BMOL $.00
BMOL 5.00
BMOL 5.00
BMOL 5.00
BMDL 10.0
SMOL 10.0
SMOL 10.0
eMDL 1.00
ML 1.00
8MDL 5.00
8MOL 1.00
BMOL 1.00
BHMOL 1.00
ML 1.00
BMDL 5.00
BMOL 10.0 BMDL = SELOW METHOD DETECTION LIMIT
BMDL 1.00 ACTUAL METHOD DETECTION LIMIT = DILUTION FACTOR x MOL
BMOL 1.00
BMOL 10.0
BMDL 5.00
BMDL 1.00
sMot 5.00
BMOL. 5.00 .
poL 2.50 | /
BMOL 1.00 ’ / 1/-/\_,\__
BHOL 1.00 Vo o »
BMOL 1.50 L7 QREA. 4012§5h - Chemist

s TTRADIN

FORT LAUDERDALE = SAVANNAH

WESTINGHOUSE ENVIRO.
003-041291/ TP-5 TRAIN CNT #219
>4B12A::D3

MISCELLANEQUS ANALYTES

page 2 of 2



CLIENT

SAMPLE LOCATION
SAMPLE NUMBER
DATE RECEIVED
DATE SAMPLED
SAMPLE TYPE

SUBMITTER

LEAD,T
ARSENIC,T
BARIUM, T
CADMIUM, T

CHROMIUM, T
SELENIUM,T

MERCURY, T
SILVER,T
EPA 8240
EPA 8270

pH OF SOLID

il

I
||

SPECT

|

Laboraiories, Inc. FORT LAUDERDALE « SAVANNAH
WESTINGHOUSE DATE REPORTED: 04/18/91
TP-8/TRAIN. CNT. EPA: # FLO95
004-041291 FL DRINKING WATER: # B6144
04/12/91 FL ENVIRONMENTAL: § E86006
04/11/91 ) GEORGIA: # 828
SOIL SOUTH CAROCLINA: # 96015
DIRECT EXPRESS
RESULTS
3050/7421 3210.0 MG/XG D.W.
3050/7060 2.10 MG/KG D.W.
3050/7080 41. MG/KG D.W.
3050/7131 3.190 MG/KG D.W.
305077191 49.0 MG/KG D.W.
3050/7740 .30 MG/KG D.W.
7471 ' <0.1 MG/KG D.W.
3050/2760 .3 MG/KG D.W.
POSITIVE
POSITIVE
9045 7.4

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME.

WP

DONALD S. MCCORQUODALE, JR. PH.D.

MICROBIOLOGIST



SPEGTRLUN

Laboratories, Inc. FORT LAUDERDALE » SAVANNAH
CLIENT: WESTINGHOUSE -CERTIFICATIONS-
SAMPLE: 004-041291/ TP-8 TRAIN. CNT. #219 EPA: #FL095
DATA FILE: >41617::D4 FL DRINKING WATER: #86144
DATE REPORTED: 4/17/91 4:25 FL. ENVIRONMENTAL: #E86006
DILUTION FACT: 5.00000 GA # 828
SC # 96015

EPA METHOD 8240
PURGFABLE ORGANICS - SOILS -

CONCENTRATION “MOL CONCENTRATION *MOL

CAS No.  PARAMETER (ug/kg) (ug/kg) CAS No.  PARAMETER (ug/kg) (uvg/kg.
67-64-1  ACETONE 0.0 5.00 95-50-1  o-DICHLOROBENZENE 3.3 1.00
75-05-8  ACETONITRILE 0.0 10.0 541-73-1 m-DICHLOROBENZEME 0.0 1.00
107-02-8 ACROLEIN 0.0 80.0 106-46-7 p-DICHLOROBENZENE 97.0 1.00
107-13-1 ACRYLONITRILE 0.0 20.0  156-60-5 trans,1,2-01CHLOROETHENE 0.0 1.00
71-43-2  BENZENE 0.0 1.00 78-87-5  1,2-DICHLORCPROPANE 0.0 1.00
100-44-7 BENZYL CHLORIDE 0.0 1.00 10061-01-5 cis,1,35-DICKLOROPROPENE 0.0 1.00
75-27-4  BROMOD | CHLOROMETHANE 0.0 1.00 10061-02-& trans,1,3-DICHLOROPROPENE 0.0 1.00
75-25-2  BROMOFORM 0.0 1.00 100-41-& ETHYLBENZENE 0.0 1.00
74-83-9  BROMOMETHANE 0.0 5,00 591-78-6 HEXANE 0.0 1.00
78-93-3  2-BUTANONE (MEK) 0.0 10.0  78-83-1  ]SOSUTYL ALCOHOL 0.0 20.0
75-15-0  CARBON DISULFIDE 0.0 5.00 75-09-2 METHYLENE CHLORIDE 0.0 5.06
56-23-53 CARBON TETRACHKLORIDE 0.0 1.00 108-10-1 4-METHYL-2-PENTANONE 0.0 .0
108-90-7 CHLOROBENZENE 154.0 1.00 109-06-8 2-PICOLINE 6.0
124-48-1 CHLOROD]BROMOMETHANE ~ 0.0 1.00 110-86-1 PYRIDINE 0.0 :
75-00-3 CHLOROETHANE 0.0 5.00 100-42-5 STYRENE 0.0 1.u0
110-75-8 2-CHLOROETHYLVINYLETKER 0.0 5.00 630-20-6 1,1,1,2-TETRACHLOROETHANE 0.0 1.00
67-66-3  CHLOROFORM 0.0 1,00 79-34-5  1,1,2,2- TETRACHLOROETHANE 0.0 1.00
764-87-3 CHLOROMETHANE 0.0 1.00 127-18-4 TETRACHLOROETHENE 0.0 1.00
96-12-8  1,2-DIBROMO-3-CHLOROPRO 0.0 1.00 108-88-3 TOLUENE 0.0 1.00
106-93-4  1,2-DIBROMOETHANE 0.0 1.00 71-55-6  1,1,1-TRICHLOROETHANE 0.0 1.00
74-95-3  DIBROMOMETHANE 0.0 1.00 79-00-5 1,1,2-TRICHLOROETRANE 0.0 1.00
764-41-0 1,4-DICHLORO-2-BUTENE 0.0 $.00 79-01-6 TRICHLOROETHENE 0.0 1.00
75-71-8 DICHLOROD ! FLUOROME THANE 0.0 5.00 75-49-4 TRICRLOROFLUOROMETHANE 0.0 5.00
75-34-3 1, 1-DICHLORCE THANE 0.0 1.00 96-18-¢ 1,2,3-TRICHLOROPROPANE 0.0 1.00
107-06-2 1,2-D1CHLORCETHANE 0.0 1.00 108-05-4 VINYL ACETATE 0.0 .00
75-35+4 1,1-OICHLORDETHENE 0.0 1.00 75-01-4 VINYL CHLORIDE 0.0 1.00

1330-20-7 TOTAL XYLENES 0.0 1.00

i
7 JAE A, Jow - Chemist

* ACTUAL DETECTION LIMIT = METMOD DETECTION LIMIT x DILUTION FA.'
= GMOL - BELOW METHOD DETECTION LIMIT (A value of 0.0 = BMDL)
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Laboratories, inc. FORT LAUDERDALE « SAVANNAH
CLIENT: WESTINGHOUSE ENVIRO. ~CERTIFICATIONS-
SAMPLE: 004-041291/ TP~8 TRAIN CNT #219 EPA: #FL095
DATA FILE: >4B13A::D3 FL DRINKING WATER: #86144
DATE REPORTED: 4/17/91 5:12 FI, ENVIRONMENTAL: #E86006
DILUTION FACT: 100.0000 GA ¥# 828
SC # 96015

EPA METHOD 8270

c BASE‘NEUTRALS AND ACIDS

CAS No.  PARAMETER
..... O PARANETER (arke)  (uarke) CONCENTRAT 10K ML
83-32-9  ACENAPHTHENE 160 0,50 CAS Mo.  PARAMETER (ug/kg) (ug/kg)
208-96-8  ACENAPHTHYLENE 165 0.5 _o°ToCt o teetteCCTT TEReessmenees mmemes
98-84-2  ACETOPHENONE BHOL 0.50 298-03-3  OEMETON-o BMOL 1.00
309-00-2 AL 126-75-0  DEMETON-s BMDL 1.00
DRIN BMOL 0.50 ;
£2-53-3 ANILINE BMDL 0.75 2303-16-4 trans-DIALLATE BMOL 1.00
120-12-7  aN : 53-70-3  DIBER20{ah)ANTHRACENE aMoL 1.00
ANTHRACENE 380 1.00
- . 132-64-9  DIBEN2OFURAN 8oL 1.00
12674-11-2 AROCHLOR-1016 BMDL 5.00
11104-28-2 AROCHLOR-122) BMOL 5.00 84-74-2 D1-n-BUTYLPHTHALATE BMOL 1.00
11141-16-5 . 117-80-6  DICHLONE BMOL 5.00
AROCHLOR-1232 BMDL 5.00
53469-21-9 AROCKLOR- 1242 BROL 5g0  95-50-1  1,2-DICHLOROBENZENE BMOL 1.00
12672-29-6 AROCHLOR- 1248 BMOL 5.00 541-73-1 1,3-DICHLOROBENZENE BMOL 1.00
11097-69- 1 . "o0  106-46-7  1,4-DICKLOROBENZENE 100 1.00
69-1 AROCHLOR- 1254 sMOL 5.00
11094-82-5 A . 91-94-1 3,3-DICHLOROBENZIDINE BMDL 20.0
ROCHLOR- 1260 amL 5.00
856-50-0 AZINPH u " 120-83-2 2,4-DICHLOROPRENOL BMOL 20.0
INPHOS METHYL “GUTHION BMOL 5.00
01-27-9  BARBAN BMDL 500 02:73-7  DICHLORVES BMOL 5.00
2-87-5  BE -~ 141-64-2  DICROTOPHOS ML 5.00
2 BENZIDINE BMOL 20.0
65-85-0  BEN 60-57-1  DIELDRIN BMOL 2.50
201C ACID BMOL 25.0
56-55-3  BENZOC2)AN 84-86-2  DIETHYLPHTHALATE BMOL 1.00
(a)ANTHRACENE 260 0.75
205-99-2  BEN20(b)FLUGRANTHENE 470 0.75 60:51-5  DIMETHOATE sMoL 2.50
207-08-9  BENZOCK)FLUORANTHENE 470 t.00 103-67-9  2,4-DIMETHYLPHENOL woL 2.00
191-24-2  BEN20(ghi JPERYLENE BMDL 0.85 }31-11-3  DIMETHYLPNTHALATE sroL 1.00
50-32-8  BEN20(a)PYRENE 20 1,00 228-29-0  m-DINITROBENZENE BHOL 10.0
106-51-6  p-BENZOOUINONE BHDL 100 536-52-1  4,6-DINITRO-2-METHYLPHENOL BMOL 40.0
100-51-6  BENZYL ALCOHOL BMDL 1.00 51-28-5  2,4-DINITROPHENOL BOL 10.0
319-84-6  BHC-alpha gHDL 100 121°36-2  2,4-DINITROTOLUENE BOL 10.0
319-85-7  BHC-be 606-20-2  2,6-DINITROTOLUENE oL 10.0
ta BMOL 1.00
319-85-8  BHC-deita BMOL 1.00 %3:8-7  DINOSES BMOL 3-00
58-89-9  BHC- " " 122-39-4  DIPHENYLAMINE soL 2.50
C-gamma “LINDANE BMOL 1.00
111-91-1  BIS(2-CHLOROETHOXY)METHANE  BMDL 1.00 122-66-7  1,2-DIPHENYLHYDRAZINE 8oL 3.00
111-44-4  BIS(2-CHLOROETHYL )ETHER sMOL t.00 117-84-0  D1-n-OCTYLPHTHALATE SHoL 5-00
39638-32-9 BIS(2-CHLOROISOPROPYL)ETHER  BNOL 1.00 278-04-¢  OISULFOTON smoL 1.00
117-81-7  BIS(2-ETHY 959-98-8  ENDOSULFAN | BMDL 5.00
¢ LHEXYL)PHTHALATE 8690 1.00
101-55-3  4-BROMODIPHENYLETHER BMOL 0.50 33212-65-9 ENDOSULFAN i suoL 3-00
85-68-7  BUTYLBENZYLPHTHALATE 3330 1.00 72-20-8  ENORIN oL 3-00
2625-08-1 CAPTAFOL gMOL 5.00 ENDRIN KETONE SHoL 1.00
133-06-2 CAPT 2104-64-5 EPN 8MDL 1.00
AN BMOL 2.50
63-25-2  CARBARYL BMOL 1.00 363-12-2  ETHION 8oL 1.00
1583-66-2 CARBOFURAN BMDL 1.00 52-85-7 FAMPHUR 8MDL 1.00
784+19-6  CARBOPHENOTHION BMOL 1.50 233389  FENTHION snoL 1.00
470-90-6  CHLORFEVINPHOS BMOL 1.00 B%-73-7  FLUORENE 210 1.00
106-47-8  4-CHLOROANIL I NE DL 2.50 76448~ HEPATACHLOR sMoL 1.00
$10-15-6  CHLOROBENZ]LATE aHoL 100 1026-57-3 HEPTACHLOR EPOXIDE BMOL 1.00
59-50-7  4-CHLORO-3-METHYLPHENOL BMOL 10.0 118:74-1  HEXACRLOROBENZENE ShOL 1.00
91-58-7  2-CHLORONAPHTHALENE ooty 1.00 B87-68-3  HEXACHLOROBUTADIENE sMoL 1.00
95-57-8 . 2-CHLOROPNENGL BHOL 100 77-47-4  HEXACKLOROCYCLOPENTADIENE BMOL 1.00
00S-72-3 4-CHLORCDIPHENYLETHER  BMDL 1.00 57-72-1  HEXACHLORCETHAME BvoL 1.00
ﬂa-o1 -9 CHRYSENE 420 2.50 123-31-9 HYDROQUINONE BMOL 1.00
56-72-4  COUMAPHOS groL 550 193-39-5  INDENOC1,2,3-cd)PYRENE soL 1.00
7700-17-6  CROTOXYPHOS BMOL Sop  465:-73-6  ISCORIN soL 1.00
72-54-8 tol 78-59-1 ISOPHORONE ML 1.00
p’p’-DOD BMDL 1.00
72.55.9 P’P’ -DDE BMDL 1.00 1‘3'50‘0 KEPOME BMDL 1.00
50-29-3 plpl -DDT . BMOL 500 gl{:ﬂt?@ﬁ LEPTOPNHOS BMDL 1.00
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Laboratories, Inc.

FORT LAUDERDALE -« SAVANNAH

CLIENT: WESTINGHOUSE ENVIRO.
SAMPLE: 004-041291/ TP-8 TRAIN CNT #219
DATA FILE: >4B13A::D3

CAS No.  PARAMETER

----------------

1836-75-5
88-75-5
100-02-7
62-75-9
846-30-6
621-64+7
56-38-2
82-48-3
87-86-5
85-01-8
108-95-2
298-02-2
732-11-6
13171-21-6
109-06-8
23950-58-5
129-00-0
110-86-1
13071-79-9
95-94-3
961-11-5
8001-35-2
120-82-1
95-95-4
88-06-2
1582-09-8

METHOXYCHLOR-p’p’
1-METHYLNAPHTHALENE
2-METHYLNAPHTHALENE
METHYL PARATHION
2-METHYLPHENOL "o-CRESOL"
3-METHYLPHENOL “m-CRESOL™
4-METHYLPHENOL “p-CRESOL®
MEVINPHOS

KIREX

MONOCROTOPHOS

NALED

NAPHTHALENE
1,4-NAPHTHOQUINONE
NICOTINE

NITROBENZENE

NITROFEN

2-N1TROPHENOL
4-NITROPHENOL

n-N1TROSOD IMETHYLAMINE
N-N1TROSCO1PHENYLAMINE
n-NITROSOO1+n+PROPYLANINE
PARATHION

PENTACHLORON! TROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE

PHENOL

PHORATE

PHOSMET

PHOSPHAMIDON

2-PICOLINE

PRONAMIDE

PYRENE

PYRIOINE

TERBUFOS
1,2,4,5-TETRACHLOROBENZENE
TETRACHLORVINPHOS
TOXAPHENE

1,2,4- TRICHLOROBENZENE
2,4,5- TRICHLOROPHENOL
2,4,6- TRICKLOROPHENOL
TRIFLURAL IN

PA_METHOD 8270
BASE/NEUTRALS AND ACIDS

CONCENTRATION
(ug/kg)

MISCELLANEQUS ANALYTES

DL CONCENTRATION *MDL
(ug/kg) CAS No. PARAMETER {ug/kg) (ug/kg
5.00 30560-19-1 ACEPHATE 8MDL 10.0
1.00 76-06-2 CHLORPICRIN BMDL 5.00
1.00 2675-77-6 CHLORNES BMDL 1.00
1.00 5598-13-0 CHLORPYRIFOS “DURSBAN" BMDL 1.00
5.00 $9-30-9 DICHLORAN "BOTRAN" BMDL 1.00
5.00 333-41-5 DIAZINON 8MOL, 1.00
5.00 120-36-5 DICHLORPROP 8MOL 10.0
1.00 657-51-7 DIPHENAMID 8MDL 1.00
5.00 25311-71-1 ISOFENPHOS BMDL 5.00
5.00 150-50-5  MERPHQS AMDL 1.00
5.00 114-26<1 PROPUXUR BMDL 5.00
1.00 206-44-0  FLUORANTHEHNE 1920 1.00
5.00 .

10.0 8MDL = BELOW METHOD DETECTION LIMIT
1.00 ACTUAL METHOD OETECTION LIMIT = DILUTION FACTOR x MOL

i LAl

};{i A. Joansqjyl Chemist

page 2 of 2
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SPEG

Laboratories, Inc. FORT LAUDERDALE » SAVANNAH
CLIENT WESTINGHOUSE DATE REPORTED: 04/18/91
SAMPLE LOCATION TP-2A//TRAIN CNTR EPA: 3§ FLOSS
SAMPLE NUMBER 005-041291 FL DRINKING WATER: # 86144
DATE RECEIVED 04/12/91 FL ENVIRONMENTAL: # EB86006
DATE SAMPLED 04/11/91 GEORGIA: #. 828
SAMPLE TYPE SOIL SOUTH CAROLINA: # 96015
SUBMITTER DIRECT EXPRESS
TEST RESULTS
LEAD,T 3050/7421 22.0 MG/KG D.W.
ARSENIC,T 3050/7060 11.00 MG/RG D.W.
BARIUM, T 3050/7080 110. MG/KG D.W,.
CADMIUM, T 3050/7131 .30 MG/KG D.W.
CHROMIUM, T 3050/7191 15.0 MG/KG D.W.
SELENIUM, T 3050/7740 .40 MG/KG D.W.
MERCURY, T 7471 . <0.1 MG/KG D.W.
SILVER,T 3050/H260 <0.1 MG/KG D.W.
EPA 8240 POSITIVE
EPA 8270 POSITIVE
pH OF SOLID 9045 7.%

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME.

AP

DONALD S. MCCORQUODALE, JR. PH.D.
MICROBIQLOGIST



PEGTTMIN

Laboratories, Inc. FORT LAUDERDALE « SAVANNAH
CLIENT: WESTINGHOUSE ~CERTIFICATIONS-
SAMPLE: 005-041291/ TP-2A TRAIN. CNT. #21 EPA: #FL095
DATA FILE: >41618::D4 FLL DRINKING WATER: #86144
DATE REPORTED: 4/17/91 5:27 FL. ENVIRONMENTAL: #E86006
DILUTICN FACT: 5.00000 GA # 828
SC # 96015

EPA METHOD 8240
PURGEABLE ORGANICS -~ SOILS -

CONCENTRATION  *MOL CONCENTRATION *NDL
CAS No.  PARAMETER (ug/kg) (ug/kg) CAS No.  PARAMETER {ug/kg) (ug/kg)
&7-64-1  ACETONE 0.0 5.00 95-50-1  o-DICHLOROSENZENE 0.0 1.00
75-05-8  ACETONITRILE 0.0 10.0  541-73-1 m-DICHLOROBENZENE 0.0 1.00
107-02-8 ACROLEIN 0.0 80.0 106-46-7 p-DICHLOROBENZENE 0.0 1.00
107-13-1 ACRYLONITRILE 0.0 20.0 156-50-5 trans,1,2-DICHLOROETHENE 0.0 1.00
71-43-2  BENZENE 0.0 1.00 78-87-5  1,2-DICHLOROPROPANE 0.0 1.00
100-44-7 BENZYL CHLORIDE 0.0 1.00 10061-01-5S cis,1,3-DICHLOROPROPENE 0.0 1.00
75-27-4  8ROMOD [ CHLOROME THANE 0.0 1.00 10061-02-6 trans,1,3-DICHLOROPROPENE 0.0 1.00
75-25-2  BROMOFORM 0.0 1.00 100-41-4 ETHYLBEMZENE 0.0 1.00
74-83-9  BROMOMETHANE 0.0 5.00 591-78-6 HEXANE 0.0 1.00
78-93-3  2-BUTANONE (MEK) 0.0 10.0 78-83-1  ISOBUTYL ALCOHOL 0.0 20.0
75-15-0  CARBOM DISULFIDE 0.0 5.00 75-09-2 METHYLENE CHLORIDE 0.0 5.00
56-23-53 CARBON TETRACHLORIDE 0.0 1.00 108-10-1 4-METKYL-2-PENTANOKE 0.0 ino
108-90-7 CHLOROBENZENE L 0.0 1.00 109-06-8 2-PICOLINE 0.0
124-48-1 CHLOROD [BROMOME THANE 0.0 1.00  110-856-1 PYRIDINE 0.0
75-00-3  CHLOROETHANE 0.0 5.00 100-42-5 STYRENE 0.0 100
110-75-8 2-CHLOROETHYLVINYLETHER 0.0 5.00 630-20-6 1,1,1,2-TETRACHLOROETHANE 0.0 1.00
67-66-3  CHLOROFORM 0.0 1.00 79-34-5 1,1,2,2-TETRACNLOROE THANE 0.0 1.00
74-87-3  CHLOROMETHANE 0.0 1.00 127-18-4 TETRACHLOROE THENE 0.0 1.00
96-12-8  1,2-DIBROMO-3-CHLOROPRO 0.0 1.00 108-88-3 TOLUENE 6.0 1.00
106-93-4  1,2-DIBROMOETHANE ¢.0 1.00 71-55-6 1,1,1-TRICKLOROETHANE 0.0 1.00
746-95-3 D IBROMOME THANE 0.0 1.00 79-00-5 1,1,2-TRICHLOROETHANE 0.0 1.00
766-41-0 1,4-DICHLORO~2-BUTENE 0.0 5.00 79-01-6 TRICHLOROETHENE 0.0 1.00
75-71-8 DICHLOROD I FLUORDME TRANE 0.0 5.00 75-69-4 TRICHLOROF LUOROME T HANE 0.0 5.00
75-34-3 1, 1-OICHLOROETMANE 0.0 1.00 96-18-4 1,2,3-TRICHLOROPROPANE 0.0 1.00
107-86-2 1,2-D1CHLORDETHANE 0.0 1.00 108-05-4& VINYL ACETATE 0.0 5.00
75-35-4  1,1-DICHLOROETHENE 0.0 1.00 75-01-4  VINYL CHLORIDE 0.0 1.00
1330-20-7 TOTAL XYLENES 6.3 1.00

AL

V my.. Joansoy Chemist

* ACTUAL DETECTION LIMIT = METHOD OETECTION LIMIT x DILUTION FAC .
** BMOL - BELOW NETHOD DETECTION LIMIT (A vstue of 0.0 = BMOL)
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Laboraitories, Inc. FORT LAUDERDALE » SAVANNAH
CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS-
SAMPLE: 005-041291/ TP-2A TRAIN CNT #219 EPA: #FL095
DATA FILE: >4B1l4A::D3 FL DRINKING WATER: #86144
DATE REPORTED: 4/17/91 6:35 FL ENVIRONMENTAL: #E86006
DILUTION FACT: 100.0000 GA # 828
SC # 96015

_EPA METHOD 8270

c BASEéNEUTRALS AND ACIDS

CAS WNo. PARAM|
..... 0, mawre s e ot oot
83-32-9  ACENAPHTHENE BMOL 0.50 CAS No.  PARANETER (ug/ke) (ug/kg)
208-96-8  ACENAPHTHYLEN S0 Tt ceeett o TERmemennenes et
9B-85-2  ACETOPHENONE a0l 050 298-03-3  DEMETOM-o BRDL 1.00
101-05-3  ANILAZINE BMDL 10.0 2303-16-4 cis-DIALLATE BMDL 1.00
62-53-3  ANILINE BMOL 0.75 2303-16-4 trans-DIALLATE SMoL 1.00
12674-11- . . 132-64-9  DIBENZOFURAN 8MDL 1.00
2 ARDCHLOR-1016 BMOL 5.00
11104-28-2 AROCHLOR- 1 84-74-2 DI-n-BUTYLPHTHALATE BMDL 1.00
OR- 1221 BMDL 5.00
“16- . 117-80-6 DICHLONE BMOL 5.00
11161-16-5 ARQCHLOR- 1232 BMDL 5.00
§3469-21-9 AROCKLOR- 95-50-1  1,2-DICHLOROBENZENE BMOL 1.00
QCRLOR-1262 BMDL 5.00
12672-29-6 AR“"LOR'12‘8 BMDL 5.00 S&1 -73-1 1 ,S‘DICHmeENZENE BMDL 1.00
11097-69-1 AROCHLOR- 1254 BMOL 5.00 104-46-7 1,"DICHLNNENZENE BMDL 1.00
11094-82- - i 91-94-1 3,3-DICNLOROBENZ 1D INE aMoL 20.0
1096-82-5 ARQCHLOR- 1260 BMOL 5.00
86-50-0  AZINP " " 120-83-2  2,4-DICHLOROPHENOL BMOL 20.0
ZINPHOS METRYL “GUTHION 8MOL 5.00
2-87-5 - ; 141-66-2  DICROTOPHOS BMDL 5.00
BENZIDINE BMOL 20.0
65-85-0 60-57-1 DIELDRIN BMDL 2.50
BENZOIC ACID BMOL 5.0
56-55-3 84-66-2  DIETHYLPHTHALATE BMOL 1.00
BENZO(a)ANTHRACENE 230 0.75
205-99-2 B b)F 60-51-5  DIMETHOATE amMoL 2.50
ENZO(b)FLUORANTHENE BMOL 0.75
207-08-9  BENZO(K)FLUORANTHENE BMoL 1.00 105-67-9  2,4-DIMETHTLPHENOL ShoL 2.00
191-26-2  BEN20(ghi JPERYLENE BMoL 0.85 131-11-3  OINETHYLPHTKALATE sioL 1.00
50-32-8 2z pY 528-29-0 m-DINITROBENZENE BMDL 10.0
BENZOQ{a)PYRENE BMDL 1.00
100-51-6 > 51-28-5  2,4-DINITROPHENOL BMDL 10.0
BENZYL ALLOHOL BMOL 1.00
319-84-6  BHC-alpha BMOL 1.00 121-14-2  2,4-DINITROTOLUENE BMDL 10.0
319-85-7 BHC-beta 8MOL 1.00 606-20-2 2,6'0]"]1“0‘0‘.“5"5 aMoL 10.0
9-B4- . 88-85-7  DINOSEB BMDL 5.00
319-86-8 BHC-delta 8MDL 1.00
58-89-9 - " " 122-39-4  DIPHENYLAMINE 8MOL 2.50
BHC-gamma *LINDANE BMOL 1.00
111-91-1 : 122-66-7  1,2-DIPHENTLHYORAZINE 8MOL 5.00
B1S(2-CHLOROETHOXY JME THANE 8mMDL 1.00
111-44-4 s-c 117-84-0  D1-n-OCTYLPHTHALATE ML 5.00
BIS(2-CHLOROETHYL JETHER BMDL 1.00 208-04-4 T 1
39638-32-9 BIS(2-CHLOROISOPROPYL)ETHER  BMOL 1.00 298-04-4  DISULFOTON aMoL -00
117-81-7 -E1 ] 959-98-8  ENDOSULFAN 1 BMOL 5.00
B1S(2-ETHYLHEXYL )PRTHALATE 630 .o
101-55-3 -BR 33212-65-9 ENDOSULFAN [ BMOL 5.00
4-BROMOD IPHENYLETHER BMOL 0.50
85-68-7  BUTYLBENZYLPHTMALATE 5130 1.0 72720-8  EWORIN eHoL 5.00
2425-06-1 CAPTAFOL woL 5.00 ENORIN KETOHE sroL 1.00
133-06-2  CAPTAN ML 2,50 2106-64-5 EPM ML 1.00
&3-25-2  CARGARYL aroL 1.00 363-12-2  ETMIOX BNOL 1.00
1553-66-2 CARBOFURAN aMDL 1.00 2-85-7 FAMPHUR BMOL 1.00
786-19-6  CARBOPHENOTHION amoL 1.50 35-38-9  FENTHION BMOL 1.00
470-90-6 86-73-7 FLUORENE BMDL 1.00
CHLORFEVINPHOS 8MoL 1.00
106-67-8  4-CHLOROANILINE BMOL 2.50 76-44-8  HEPATACHLOR BMOL 1.00
59-50-7 -CHLORO-3- o 118-74-1  HENACHLOROBENZENE gmoL 1.00
4-CHLORO-3-METHYLPRENOL BMDL 10.0
91 -S8.7 Z'CHLNMAPHTMLENE BMOL 1.00 87-68-3 HEXACHLOROBUTAD IERE 8MOL 1.00
%5-57-8  2-CHLOROPHENOL BMOL 100 77-47-4  HEXACKLOROCYCLOPENTADIENE BMoL 1.00
05-72-3 4- 87-72-1  HEXACKLORGETHANE 8MOL 1.00
CHLOROD [PRENYLETHER 8MOL 1.00
18-01-9  CHRYSENE 120 2.50 !23-31-9  HYDROGUINONE BHoL 1.00
56-72-‘ COUMAPKOS BMOL 2.50 193'39'5 lNDENOﬁ,Z,S-cd)PYRENE 8MOL 1.00
7700-17-6 LR 465-73-6  1SOORIN BMOL 1.00
OTOXYPHOS BMDL 5.00
72-54-8 prgr- 78-59-1  |SOPNORONE 8MOL 1.00
p’p’ ~DDD 8MOL 1.00
72-55-9  prp’-DDE 2oL Yoo 163-50-0  KEPOWE BMOL 1.00
50-29-3 o’on’-DDT . AMDL [ ] 21609-90-5 LEPTOPHOS BMDL 1.00
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Laboratories, Inc. FORT LAUDERDALE « SAVANNAH

CLIENT: WESTINGHOUSE ENVIRO.
SAMPLE: 005-041291/ TP-2A TRAIN CNT #219
DATA FILE: >4B14A::D3

—EPA METHOD 8270
BASE/NEUTRALS AND ACIDS

MISCELLANEOUS ANALYTES

CONCENTRATION "§pL CONCENTRATION *MDL
CAS No.  PARAMETER (ug/kg) {ug/kg) CAS No. PARANMETER (vg/kg) (ug/kg.
72-43-5  METHOXYCHLOR-p’p’ BMOL 5.00 30560-19-1 ACEPHATE 8NOL 10.0
90-12-0 1-METHYLNAPHTHALENE BMOL 1.00 76-06-2 CHLORPICRIN BMDL 5.00
91-57-6  2-METHYLNAPHTHALENE BMDL 1.00 2675-77-6 CHLORNES EMOL 1.00
298-00-0 METHYL PARATHION BMOL 1.00 5598-13-0 CHLORPYRIFOS “DURSBAN" BMOL 1.00
95-48-7  2-METHYLPHENOL “o-CRESOL" BMOL 5.00 99-30-9  DICHLORAN “BOTRAN" BMOL 1.00
108-39-4  3-METRYLPHENOL “m-CRESOL" BMOL 5.00 333-41-5 DIAZINON BMOL 1.00
106-44-5  &-METHYLPHENOL "p-CRESOLY EMOL 5.00 120-36-5 OICHLORPROP BMOL 10.0
7786-34-7 MEVINPHOS BMDL 1.00 957-51-7  DIPHENAMID BMOL 1.00
2385-85-5 MIREX BMOL 5.00 25311-71-1 ISOFENPHOS BMOL 5.00
6923-22-4, MONOCROTOPHOS BMOL 5.00 150-50-5  MERPHOS sMOL 1.00
300-76-5  NALED amoL 5.00 114-26-1 PROPUXUR BMOL 5.00
91-20-3  NAPHTHALENE 560 1.00 206-64-0  FLUORANTHENE 550 1.00
130-15-4  1,4-NAPHTHOGUINCNE BMDL 5.00 , ‘
54-1%-5  NICOTINE — BMDL 10.0
98-95-3  NITROBEN2ENE sMoL 5.00
18356-75-5 NITROFEN BMOL 5.00
88-75-5 2-NITROPHENOL BMDL 5.00
100-02-7  4-NITROPHENOL BMDL 5.00
62-75-9  n-NITROSODIHETHYLAMINE BMOL 10.0
86-30-6  n-NITROSODIPHENYLAMINE BMOL 10.0
621-64-7  n<NITROSODI-n-PROPYLAMINE sMOL 10.0
56-38-2  PARATHION BMDL 1.00
82-68-3  PENTACHLORONITROBENZENE BMOL 1.00
87-86-5  PENTACHLOROPHENOL BMOL 5.00
85-01-8  PHENANTHRENE 180 1.00
108-95-2  PHENOL BMOL 1.00
298-02-2  PHORATE amoL 1.00
732-11-6  PHOSMEY amoL 1.00
13171-21-6 PHOSPHAMIDON BMOL 5.00
109-06-8  2-PICOLINE amoL 10.0 BMOL = BELOW METHOD DETECTION LIMIT
23950-58-5 PRONAMIDE BMOL 1.00 ACTUAL METHOD DETECTION LIMIT = DILUTION FACTOR x MOL
129-00-0  PYRENE 430 1.00
110-85-1  PYRIDINE BMOL 10.0
13071-79-9 TERBUFQS BMDL 5.00
95-94-3  1,2,4,5-TETRACHLOROBENZENE  BMOL 1.00
961-11-5  TETRACHLORVINPHOS BMDL 5.00
8001-35-2 TOXAPHENE BMOL 5.00 -
120-82-1  1,2,4-TRICHLOROBENZENE 8moL 2.50 g
95-95-4  2,4,5-TRICHLOROPHENOL sm0L 1.00 /. (/} A
88-06-2 2,4,6-TRICHLOROPHENCL 8MOL 1.00 , — -
1582-09-8 TRIFLURALIN BMOL 1.50 LA 40?/“"" - Chemist

-page 2 of 2
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Laboratories, Inc. FORY LAUDERDALE * SAVANNAH
CLIENT WESTINGHCUSE DATE REPORTED: 04/18/91
SAMPLE LOCATION TP-5A//TRAIN CNTR EPA: # FLO95
SAMPLE NUMBER 006-041291 FL. DRINKING WATER: # 86144
DATE RECEIVED 04/12/91 FL ENVIRONMENTAL: # E86006
DATE SAMPLED 04/11/81 GEORGIA: 4 828
SAMPLE TYPE SO1L SOUTH CAROLINA: # 96015
SUBMITTER DIRECT EXPRESS
TEST RESULTS
LEAD,T 3050/7421 10.0 MG/KG D.W.
ARSENIC, T 3050/7060 .60 MG/KG D.W.
BARIUM, T 3050/7080 37. MG/KG D.W.
CADMIUM, T 3050/7131 <0.1 MG/KG D.W.
CHROMIUM, T 3050/7191 4.8 MG/KG D.W.
SELENIUM,T 3050/7740 .20 MG/KG D.W.
MERCURY, T 7471 . <0.1 MG/KG D.W.
SILVER,T 3050/2760 <0.1 - MG/KG D.W.
EPA 8240 NEGATIVE
EPA 8270 POSITIVE
PH OF SOLID 9045 7.6

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME.

L A

DONALD S. MCCORQUODALE, JR. PH.D.
MICROBIOLOGIST
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Laboratories, Inc. FORT LAUDERDALE SAVANNAH
CLIENT: WESTINGHOUSE -CERTIFICATIONS~
SAMPLE: 006-041291/ TP-5A TRAIN. CNT. #21 EPA: #FL095
DATA FILE: >41619::D4 FL DRINKING WATER: #86144
DATE REPORTED: 4/17/91 6:22 FL ENVIRONMENTAL: #E86006
DILUTION FACT: 5.00000 GA # 828
SC ¥ 96015

EPA METHOD 8240
PURGEABLE ORGANICS - SOILS

CONCENTRATION *MOL CONCENTRATION *MOL

CAS No.  PARAMETER Cug/kg) (ug/kg)CAS No.  PARAMETER (ug/kg) (ug/kg)
67-64-1  ACETONE 0.0 5.00 95-50-1 o-DICHLOROBENZENE 0.0 1.00
75-05-8  ACETONITRILE 0.0 10.0 541-73-1 m-DICHLOROBENZENE 0.0 1.00
107-02-8 ACROLEIN 0.0 80.0 106-46-7 p-DICHLOROBENZENE 0.0 1.00
107-13-1  ACRYLONITRILE 0.0 20.0 154-40-5 trans,1,2-DICHLOROETHENE 0.0 1.00
71-43-2  BENZENE 0.0 1.00 78-87-5 1,2-DICHLORDPROPANE 0.0 1.00
100-44-7 BENZYL CHLORIDE 0.0 1.00 10051-01-5 cis,1,3-DICHLOROPROPENE 0.0 1.00
75-27-4  BROMOD 1CHLOROMETHANE 0.0 1.00 10081-02-6 trans,1,3-DICHLOROPROPENE 0.0 1.00
75-25-2  BROMOFORM e.0 1.00 100-41-4 ETHYLBENZENE 0.0 1.00
74-83-9  BROMOMETMANE 0.0 5.00 591-78-4 HEXANE 0.0 1.00
78-93-3  2-BUTANONE (MEK) 0.0 10.0 78-83-1 1SOBUTYL ALCOHOL 0.0 20.0
75-15-0 CARBON DISULFIDE 0.0 5.00 75-09-2 METHYLENE CHLORIDE 0.0 5.00
56-23-53 CARBON TETRACKLORIDE 0.0 1.00  108-10-1 4-METHYL-2-PENTANONE 0.0 e
108-90-7 CHLOROBENZENE 0.0 1,00 109-06-8 2-PICOLINE 0.0
124-48-1 CHLOROD ] BROMOME THANE - 0.0 1.00 110-8&-1 PYRIDINE 0.0 .
75-00-3  CHLOROETHANE 0.0 5.00 100-42-5 STYRENE 0.0 1.00
110-75-8  2-CHLOROETHYLVINYLETHER ¢.0 5.00 630-20-6 1,1,1,2-TETRACHLOROETHANE 0.0 1.00
67-66-3  CHLOROFORM 0.0 1.00 79-34-5 1,1,2,2-TETRACHLORCETHANE 0.0 1.00
74-87-3  CHLOROMETHANE 0.0 1.00 127-18-4 TETRACHLOROETHENE 0.0 1.00
96-12-8  1,2-0IBROMO-3-CHLORCPRO 0.0 1.00 108-88-3 TOLUENE 0.0 1.00
106-93-4 1,2-0DIBROMOETHANE 0.0 1.00 71-55-6 1,1, 1-TRICHLOROETHANE 0.0 1.00
76-95-3  DIBROMOME THANE 0.0 1.00 79-00-5 1,1,2-TRICHLOROETHANE 0.0 1.00
764-41-0 1,4-DICHLORO-~2-BUTENE 0.0 5.00 79-01-5 TRICHLORCETHENE 0.0 1.00
75-71-8  DICHLORODI[FLUOROMETHANE 0.0 S.00 75-69-4  TRICHLOROFLUOROME THANE 0.0 5.00
75-34-3  1,1-DICHLOROETHANE a.0 1.00 96-18-4 1,2,3-TRICHLOROPROPANE 0.0 1.00
107-06-2 1,2-DICHLOROCETHANE 0.0 1.00 108-05-4 VINYL ACETATE 0.0 $.00
75-35-4 1, 1-DICHLORQE THENE 0.0 1.00 75-01-4  VINYL CHLORIDE ¢.0 1.00

1330-20-7 TOTAL XYLENES 0.0 1.00

ol 1 Jl

v LY.?A. JONN Chemist

* ACTUAL DETECTION LIMIT = HETHQ DETECTION LIMIT x DILUTION FACY.
** GMOL - HELOW NETHOD DETECTIOR LIMIT (A value of 0.0 = 3M0L)
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Laboratories, Inc.

g
nll

FORT LAUDERDALE = SAVANNAH

L

DATE

DILUTION FACT:

DATA FILE:

CLIENT:
SAMPLE:

REPORTED:

7:52

WESTINGHOUSE ENVIRO.
006~041291/ TP-SA TRAIN CNT #219
>4B15A::D3
4/17/91
100.0000

=CERTIFICATIONS-

EPA: #FLOS5

FL DRINKING WATER: #86144
FL ENVIRONMENTAL: #E86006
GA # 828

SC # 96015

EPA METHOD 8270
c BASEHNEUTRALS AND ACIDS

CAS No.  PARAMETER (ug/kg) (ug/kg)
83-32-9  ACENAPHTHENE BMOL 0.50
208-96-8  ACENAPHTHYLENE BMOL 0.50
$8-B5-2  ACETOPHENONE BMOL 0.50
309-00-2  ALDRIN BMDL 0.50
101-05-3  AMILAZINE BMOL 10.0
62-53-3  ANILINE aMoL 0.75
120-12-7  ANTHRACENE 8MOL 1.00
12674-11-2 AROCHLOR-1016 8MDL 5.00
11104-28-2 AROCHLOR- 1221 BMDL 5.00
11141-16-5 AROCHLOR-1232 BoL 5.00
$3469-21-9 AROCHLOR-1242 BMOL 5.00
12672-29-6 AROCHLOR-1248 BMOL 5.00
11097-69-1 AROCKLOR- 1254 BMOL 5.00
11096-82-5 AROCKLOR- 1260 BMOL 5.00
85-50-0  AZINPHOS METHYL “GUTHION™ BMOL 5.00
'01-27-¢  BARBAN BMOL 5.00
2-87-S  BENZIDINE oML 20.0
65-85-0  BENZOIC ACID BMOL 25.0
56-55-3  BENZO(a)ANTHRACENE BMDL 0.75
205-99-2  BENZO(b)FLUORANTHENE BMDL 0.75
207-08-9  BENZO(K)FLUORANTHENE BMOL 1.00
191-24-2  BEN20(ghi )PERYLENE BMOL 0.85
S0-32-8  BENZO(a)PYRENE BMOL 1.00
106-51-4  p-BEN20QUINONE 8MOL 1.00
100-51-6  BENZYL ALCOMOL BMOL 1.00
319-84-6  BHC-alpha BMOL 1.00
319-85-7 BHC-beta BMOL 1.00
319-86-8  BHC-delta BMDL 1.00
58-89-9  BNC-gamma “LINDANEY 3MOL 1.00
111-91-1  BIS{2-CHLORCGETHOXY)METHANE  BMDL 1.00
111+44-4  BIS(2-CHLORDETHYLIETHER BMOL 1.00
39638-32-9 BIS(2-CHLOROISOPROPYLJETHER  BMOL 1.00
117-81-7  BIS(2-ETHYLHEXYL )PHTHALATE  BMOL 1.00
101-55-3  4-BROMOD [ PHENYLETHER 8MOL 0.50
1689-84-5 BROMOXYNIL BMOL 5.00
85-68-7  GUTYLBENZYLPHTNALATE 2130 1.00
2425-05-1 CAPTAFOL BMDL 5.00
133-06-2  CAPTAN BMOL 2.50
63-25-2  CARBARYL BMDL 1.00
1563-66-2 CARBOFURAN BMOL 1.00
786-19-6  CARBOPHENOTHION BNOL 1.50
57-74-9  CHLORDANE BMDL 5.00
470-90-6  CHLORFEVINPHOS 8MDL 1.00
106-47-8  4-CHLORGANILINE BMOL 2.50
510-15-6  CHLOROBENZILATE BMOL 1.00
59-50-7 4-CHRLORO-3-METHYLPHENOL BMOL 10.0
91-58-7 2-CHLORONAPHTHALENE BMOL 1.00
95-57-8  2-CHLOROPKENOL BMOL 1.00
T005-72-3  4-CHLORODIPHENYLETHER 8ML 1.00
18-01-9  CHRYSENE BMOL 2.50
54-72-4  COUMAPHOS BMOL 2.50
7700-17-6 CROTOXYPHOS aMoL 5.00
72-54-8 p’p’ -D0D BMDL 1.00
72-55-9  p'p’-DDE BMOL 1.00
$0-29-3  p’p’-DDT BMOL s no

CONCENTRATLION HOL

CAS No PARANETER (ug/kg) (ug/kg.
298-03-3  DEMETON-o0 BMOL 1.00
126-75-0 DEMETON-s aMDL 1.00
2303-16-4 cis-OIALLATE MDA, 1.00
2303-16-4 trans-DIALLATE BMDL 1.00
53-70-3 DIBENZ2O( ah YANTHRACENE BHDL 1.00
132-64-9  DIBENZOFURAN BMDL 1.00
B4-T4-2 D1 -n-BUTYLPHTHALATE BMOL 1.00
117-80-6 DICHLONE BMCL 5.00
95-50-1 1,2-DICHLOROBENZENE BMDL 1.00
561-73-1 1,3-DICHLOROBENZENE BMDL 1.00
106-46-7  1,4-D1CHLOROBENZENE BMDL 1.00
91-94-1 3,3-DICHLOROBENZIDINE BMDL 20.0
120-83-2  2,4-DICHLOROPHENOL BMDL 20.0
62-73-7 O1CHLORVOS BMOL 5.00
141-66-2 DICROTOPHOS BMDL 5.00
60-57-1 DIELDRIN 8MDL 2.50
84-66-2 DIETHRYLPHTHALATE BMDL 1.00
60-51-5 DIMETHOATE BMDL 2.50
105-467-9  2,4-DIMETHYLPHENOL BMDL 2.00
131-11-3  DIMETHYLPHTHALATE 8MDL 1.00
528-29-0 m-DINITROBENZENE BMOL 10.0
534-52-1 4,6-DIMITRO-2-METHYLPHENOL BMDL 40.0
51-28-5 2,4-DINITROPHENOL BMDL 10.0
121-14-2 2,4-DINITROTOLUENE 8MOL 10.0
606-20-2 2,6-DINITROTOLUENE sMDL 10.0
88-385-7 D INOSEB gMoL S.00
122-39-6  DIPHENYLAMINE BMDL 2.50
122-66-7 1,2-DIPHENYLHYDRAZINE ML 5.00
117-84-0 OI1-n+OCTYLPRTHALATE BMDL 5.00
298-04-4 DISULFOTON BMDL 1.00
959-98-8  ENDOSULFAN 1| BMDL 5.00
33212-65-9 ENOOSULFAN 11 BMDL 5.00
1031-07-8 ENDOSULFAN SULFATE BMDL 5.00
72-20-8 ENDRIN BMOL 5.00

ENDRIN KETONE BMOL 1.00
2104-64-5 EPN BMOL 1.00
563-12-2 ETHION 8MOL 1.00
52-85-7 FAMPHUR 8MDL 1.00
55-38.9 FENTHION BMDL 1.00
33245-39-5 FLUCHLORALIN BMDL 1.00
84-73-7 FLUORENE BMDL 1.00
76-44-8 HEPATACHLOR 8MOL 1.00
1024-57-3 HEPTACHLOR EPOXIDE sMoOL 1.00
118-74-1 HEXACHLOROBENZENE BMDL 1.00
87-68-3 HEXACHLOROBUTAD | ENE BMDL 1.00
T7-47-4 HEXACHLOROCYCLOPENTADIENE BMDL 1.00
67-72-1 HEXACHLOROETHANE BMOL 1.00
123-31-9 HYOROQU 1 NORE sMDL 1.00
193-39-5 INDENOC1,2,3-cd)PYRENE SMDL 1.00
465-73-6  1SCDRIN SMDL 1.00
78-59-1 1 SOPHORONE BMOL 1.00
143-50-0 KEPONE 8MDL 1.00
21609-90-5 LEPTOPNOS sMDL 1.00



DATA FILE:

SPEC

Laboratories, inc.

CLIENT:
SAMPLE:

CAS No.  PARAMETER

72-43-5 METHOXYCHLOR-p’p’

90-12-0 1-HETHYUNAPHTHALENE
91-57-6 2-METHYLNAPHTHALENE
298-00-0  METHYL PARATHION

95-48-7 2-METHYLPHENOL ®o-CRESQL"
108-39-4  3-METHYLPHENOL *m-CRESOL"™
106-44-5  4-METHYLPHENOL “p-CRESOL®
7786-34-7 MEVINPHOS

2385-85-5 MIREX

6923-22-4 MONOCROTOPHOS

300-76-5  NALED

91-20-3 NAPHTHALENE

130-15-4  1,4-~NAPHTHOQUINONE
54-11-5 NICOTINE

98-95-3 NITROBENZENE

1836-75-5 NITROFEN

83-75-5 2-N1TROPHENOL

100-02-7  4-NITROPHENOL

62-75-9 n-NITROSOD IMETHYLAMINE
86-30-6 n-NITROSOD IPHENYLAMINE
621-64-7  m-NiTROSQDI-n-PROPYLAMINE
56-38-2 PARATHION

Az-68-3 PENTACHLORON I TROBENZENE
87-86-5 PENTACHLOROPHENOL

a5-01-8 PHENANTHRENE

108-95-2  PHENOL

298-02-2  PHORATE

732-11-6  PHOSMET

13171-21-6 PHOSPHAMIOON

109-06-8  2-PICOLINE

23950-58-5 PROMAMIDE

129-00-0  PYREMNE

110-856-1  PYRIDINE

13071-79-9 TERBUFOS

95-94-3 1,2,4,5-TETRACHLOROBENZENE
961-11-5  TETRACHLORVINPHOS
8001-35-2 TOXAPHENE

120-82-1  1,2,4-TRICHLORQOBENZENE
95-95-4 2,4,5-TRICHLOROPHENOL
88-06-2 2,4,6-TRICHLOROPHENOL
1582-09-8 TRIFLURALIN

EPA M

RN

FOHTLAUDERDALE * SAVANNAH

WESTINGHOUSE ENVIRO.
006-041291/ TP-5A TRAIN CNT #219
>4B15SA: :D3

oD _8270
BASE/NEUTRALS AND ACIDS

CONCENTRATION
(ug/kg)

.............

*MDL
(ug..

.

I = . B . e
588888880o88-888888880008888,8888888888888 !

Py

MISCELLANEOUS ANALYTES

CONCENTRATION
TTOAMETER (ug/kg)
- 7-1 ACEPHATE BMOL
76-06-2 CHLORPICRIN BMODL
2675-77-6 CHLORNEB BMDL
5598-13-0 CHLORPYRIFOS "DURSBAN" BMDL
99-30-9 DICHLORAN “BOTRAN" BMDL
333-41-5  DIAZINON BMOL
120-34-5  DICHLORPROP 8MDL
957-51-7  OIPHEMAMID 8MDL
25311-71-1 ISOFERPHOS BMDL
150-50-5  MERPROS 8MDL
114-26-1  PROPUXUR 8MOL
206-44-0  FLUORANTHENE BMDL

BMOL = BELOM METHOD DETECTION LIMIT
ACTUAL METHOD DETECTION LIMIT = OILUTION FACTOR x MOL

4/ / /// fitimn—

é,rle A. JOH - Chemist
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Laboratories, tnc. FORT LAUDERDALE « SAVANNAH
CLIENT WESTINGHOUSE DATE REPORTED: 04/18/91
SAMPLE LOCATION CSY-FMW #2/NAVAL EPA: » FLO95
SAMPLE NUMBER 001-041591 FL DRINKING WATER: 7 86144
DATE RECEIVED 04/15/91 FL ENVIRONMENTAL: # E86006
DATE SAMPLED 04/12/91 ) GEORGIA: #.828
SAMPLE TYPE WATER SOUTH CAROLINA: $ 96015
SUBMITTER FEDEX
TEST RESULTS
EPA 624 POSITIVE
EPA 625 POSITIVE
ARSENIC SM 304 <0.002 MG/L
CADMIUM SM 300 SERIES <0,.001 MG/L
CHROMIUM,T SM 200 SERIES <0.002 MG/L
COPPER SM 300 SERIES .030 MG/L
LEAD, T SM 300 SERIES ' .002 MG/L
MERCURY SM 300 SERIES <0.0002 MG/L
SELENIUM SM 300 SERIES .002 MG/L
SILVER SM 300 SERIES <0.002 MG/L
ZINC SM 300 SERIES .07 MG/L
ANTIMONY SM 300 SERIES .004 MG/L
BERYLLIUM SM 300 SERIES <0.002 MG/L
NICKEL SM 300 SERIES .06 MG/L
THALLIUM SM 1304 <0.002 MG/L

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME.

AT

DONALD S. MCCORQUODALE, JR. PH.D.
MICROBIOLOGIST



SPEGTI

Laboraiories, Inc. FORT LAUDERDALE = SAVANNAH

-CERTIFICATIONS-
EPA: #FLO95
CLIENT: WESTINGHOUSE-ENVIRO. FL DRINKING WATER: #86144
SAMPLE: 001-041591/ CSY-FMW #2 NAVAL BASE FL ENVIRONMENTAL: #E86006
DATA FILE: >41505::D4 GA # 828
DATE ANALYZED: 4/15/91 20:08 SC # 96015
DILUTION FACTOR: .20000

EPA METHOD 624 - PURGEABLE ORGANICS

CONCENTRATION *MDL
CAS No PARAMETER (ug/1l) fug/1)
71-43-2  BENZENE 20.0 0.20
75-27-4  BROMODICHLOROMETHANE 0.0 0.20
75-25-2  BROMOFORM 0.0 0.20
74-83-9  BROMOMETHANE 0.0 0.50
56-23-5  CARBON TETRACHLORIDE 0.0 0.50
108-90-7 CHLOROBENZENE 13.6 0.20
75-00-3  CHLOROETHANE 0.0 0.50
67-66-3  CHLOROFORM 0.0 0.20
74-87-1  CHLOROMETHANE 0.0 0.5¢C
124-48~1 DIBROMOCHLOROMPTHANE 0.0 0.26
95-50-1 0-DICHLOROBENZENE .3 0.20
541~73-1 m~DICHLOROBENZENE 0.0 0.20
106-46-7 E-DICHLOROBENZENE 7.5 0.20
75-34=3 , 1=-DICHLOROETHANE 0.0 0.25
107-06-2 1,2-DICHLOROETHANE 0.0 0.20
75-35-4  1,1- DICHLOROETHENE 0.0 0.40
156-60-5 <trans -DICHLOROETHENE 0.0 0.25
78-87-5  1,2- DicﬁLoaopRopANE 0.0 0.40
10061-01~5 cis,1, ~DICHLOROPROPENE 0.0 0.50
10061-02-6 trans.1,3-DICHLOROPROPENE 0.0 0.50
100~-41-1 ETHYLBENZENE 2.7 0.20
75-09-2 DICHLOROMBTHANE 0.0 0.50
79-34-5 ~TETRACHLOROETHANE 0.0 0.24
127-18-4 TﬁTﬁAéHLOROETHENE 0.0 0.14
108-88~3 TOLU 4.6 0.20
71-55-6 1 1 l-TRICHLOROETHANE .8 0.30
78-00-5 -TRICHLOROETHANE 0.0 0.30
79-01-~6 TﬁIéHLOROETHENE .4 0.20
75-01-4  VINYL CHLORIDE 0.0 0.17
*

ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT x DILUTION FACTOR
A value of 0.0 = BMDL (BELOW METHOD DETECTION LIMIT)

é Zfé ’gé;JOHNSON - Chemist




CLIENT:
SAMPLE:

DATA FILE:
DATE REPORTED:
DILUTION FACT:

ECTRUN

Laboratories, Inc. FORT LAUDERDALE
WESTINGHOUSE ENVIRO.

SAVANNAH
~CERTIFICATIONS-

001-041591/ CSY-FMW #2 N NAVAL BASE EPA: #FLO9S

>4BO1A::D3
4/16/91 12:27
1.00000

EPA METHOD 625

FL DRINKING: #86144

FL ENVIRONMENTAL: #E86006
GA # 828

SC # 96015

BASE/NEUTRALS AND ACIDS

POLYCHLORINATED BIPHENYLS

BASE AND NEUTRALS EXTRACTABLES
CONCENTRATION  *MDL CONCENTRAT [ON *MDL

CAS No.  PARAMETER {ug/t) (ug/l) cas Ne. PARAMETER (ug/L) (ug/1)
83-32-9  ACENAPHTHENE 1.3 0.50  12674-11-2 pC8-1016 BMDL** 30.0
208-96-8 ACENAPHTHYLENE 0.0 0.50  11104-28-2 pca-1221 BMOL** 30.0
120-12-7 ANTHRACENE 0.0 1.00  19141-16-5 PCB-1232 sMDL** 30.0
309-00-2 ALDRIN 0.0 0.75  53449-21-9 PCB-1242 amoL** 30.0
56-55-3  BENZO({a)ANTHRACENE 0.¢ 1.00  12472-29-6 PC8-1248 BMDL** 30.0
205-99-2  BEN2ZO(b)FLUORANTHENE 0.0 1.25  11p97-49-1 PCB-1254 aNoL** 30.0
207-08-9 BENZO(K)FLUORANTHENE 0.0 1.25  11094-82-5 PCB-1260 BMDLY* 30.0
50-32-8 BENZO(a)PYRENE 0.0 2.00

191+24-2 BENZ0(ghi )PERYLENE 0.0 2.50 ACID EXTRACTABLES

85-68-7  BUTYLBENZYLPHTHALATE 0.0 0.86 CONCENTRATION ol
319-85-7 BHC-beta 0.0 0.50  cas No. PARAMETER (ug/1) tug/t)
319-85-8 HCH-delta 0.0 3.6 OO I
'11-44-4  BIS(2-CHLOROETHYL)ETHER - 0.0 0.75  59-50-7  4-CHLORO-3-METHYLPKENOL 0.0 3.00
11-91-1  B1S(2-CHLOROE THOXY YME THANE 0.0 0.75  ¢5.57-8  2-CRLOROPHENOL 0.0 1,00
117-81-7 DI1(2-ETHYLHEXYL)PHTHALATE 0.0 1.00  4120.83-2 2,4-DICHLOROPHENOL 0.0 1.50
108-50-1 B1S(2-CHLORCISOPROPYL)ETHE 0.0 0.85  105-67-9 2,4-DIMETHYLPHENOL 0.0 2.50
101-55-3  4-BROMOD IPHENYLETHER 0.0 1.00  $1-28-5 2. 4-DINITROPHENOL 0.0 40.0
57-76-9  CHLORDANE 0.0 1.00  534.52-1 2-METHYL-4,6-DINITROPHENOL 0.0 20.0
91-58-7  2-CHLORONAPHTHALENE 0.0 0.55  38-75-5  2-NITROPHENOL 0.0 3.00
7005-72-3 4-CHLORODIPHENYLETHER 0.0 1.0 100-02-7 4-NITROPHENOL 0.0 2.50
218-01-9  CHRYSENE 0.0 1.50  87.86-5  PENTACHLOROPHENOL 0.0 2.75
72-54-8 p’p’-DOD 0.0 1.00  4p9.95-2  PHENOL 0.0 0.50
72-55-9  p’p’-DDE 0.0 1.00  gg.ps-2  2,4,6- TRICHLOROPKENOL 0.0 1.00
50-29-3  p’p’-DDT 0.0 1.00

53-70-3  O1BENZ0(ah)ANTHRACENE 0.0 5.7 ADDITIONAL EXTRACTABLES

B4-74-2  DI-n-BUTYLPHTHALATE 0.0 1.00 - CONCENTRATION =01
541-73-19 1,3-D1CHLOROBENZENE 0.0 0.50  cas No. PARAMETER (ug/l) (ug/L)
95-50-1 1, 2-DICHLORDBENZENE 0.0 P
106-646-7 1,4-DICHLORCBENZENE 7.2 0.75  92-87-S  BENZIDINE 0.0 40.0
60-57-1  DIELORIN 0.0 1.25  319-84-6 BHC-alpha 0.0 1.00
84-66-2 DIETHYLPHTHALATE 0.0 0.75  050-98-8 ENDOSULFAN | 0.0 10.0
131-11-3  DIMETHYLPHTHALATE 0.0 0.75 33213-65-9 ENDOSULFAN |1 0.0 10.0
121-14-2 2,4 DINITROTOLUENE a.0 2.30  72.20-8 ENDRIN 0.0 1.25
606-20-6 2,6-DINITROTOLUENE 0.0 2.75  77.47-4  WEXACHLOROCYCLOPENTAD!EME 0.0 2.50
117-84-0 DI-n-OCTYLPHTHALATE 0.0 1.00  84.30-6  n-W1TROSGDIPHENYLAMINE 0.0 1.50
1031-07-8 ENDOSULFAN SULFATE 0.0 5.00  £2-75-84  n-NITROSODIMETHYLAMINE 0.0 10.0
206-44-0 FLUORANTHENE 0.0 1.00 91-94-1  3,3-DICHLOROBENZIDINE 0.0 20.0
85-73-7  FLUGRENE 6.0 0.50 2-METHYLNAPRTHALENE 5.% 0.5
76-64-8  HEPTACHLOR 0.0 0.80 /

1024-57-3 HEPTACHLOR EPOXIDE 0.0 1.00

118-74-1 HEXACHLOROBENZENE 0.0 1.00 ( /(

87-68-3  HEXACHLOROBUTAD!ENE 0.0 1.00 /\"“’““‘\5_.

67-72-1  HEXACHLORDE THANE 0.0 1.40 7 LYLVA JONNSON }ﬁemst

193-39-5  INDENO(1,2,3-cd)PYRENE 0.0 2.50

78-59-1  ISOPHORONE 0.0 0.85 « ACTUAL DETECTION LIMIT = METHOD DETECTICN LIMIT x DILUTION FACTOR
1-20-3  NAPHTHALENE 2.2 .50 o= gMpL - BELOW METHOD DETECTION LIMIT (A value of 0.0 = 8MDL)
B-95-3  NITROBENZENE 0.0 2.00

45-01-8  PHENANTHRENE 0.0 1.00

129-00-0 PYRENE 0.0 1.00

120-82-1 1,2,4-TRICHLOROSENZENE 0.0 1.00




G TR

Laboratories, Inc. FORT LAUDERDALE * SAVANNAH

CLIENT WESTINGHOUSE DATE REPORTED: 04/18/91
SAMPLE LOCATION CSY-FMW #4/NAVAL EPA: # FLOSS
SAMPLE NUMBER 002-041591 FL DRINKING WATER: # 86144
DATE RECEIVED 04/15/91 FL ENVIRONMENTAL: # E86006
DATE SAMPLED 04/12/91 GEORGIA: # 828
SAMPLE TYPE WATER SOUTH CAROLINA: # 96015
SUBMITTER FEDEX

TEST RESULTS

EPA 624 POSITIVE

EPA 625 POSITIVE

ARSENIC SM 304 <0.002 MG/L

CADMIUM SM 300 SERIES <0.001 MG/L
CHROMIUM,T SM 300 SERIES <0.002 MG/L

COPPER SM 300 SERIES .020 MG/L

LEAD, T SM 300 SERIES . <0.002 MG/L

MERCURY SM 300 SERIES <0.0002 MG/L

SELENIUM SM 300 SERIES .003 MG/L

SILVER SM 300 SERIES <0.002 MG/L

2INC SM 300 SERIES .05 MG/L

ANTIMONY SM 300 SERIES .003 MG/L

BERYLLIUM SM 300 SERIES <0.002 MG/L

NICKEL SM 300 SERIES .05 MG/L

THALLIUM SM 304 <0.002 MG/L

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME.

Mt ST

DONALD S. MCCORQUODALE, JR. PH.D.
MICROBIOLOGIST
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Laboratorias, inc. FORT LAUDERDALE » SAVANNAH
-CERTIFICATIONS-
EPA: #FLO95
CLIENT: WESTINGHOUSE-ENVIRO. FL. DRINKING WATER: #86144
SAMPLE: 002-041591/ CSY-FMW #4 NAVAL BASE FL ENVIRONMENTAL: #E86006
DATA FILE: >41506::D4 GA # 828
DATE ANALYZED: 4/15/91 20:08 SC # 96015
DILUTION FACTOR: .20000
PA METHOD 624 - PURGEABLE ORGANICS
CONCENTRATION *MDL
CAS No. PARAMETER (ug/1) (ug/1l)
71-43-2  BENZENE 6.9 0.20
75-27-4  BROMODICHLOROMETHANE 0.0 0.20
75-25-2  BROMOFORM 0.0 0.20
74-83-9  BROMOMETHANE 0.0 0.50
56-23-5  CARBON TETRACHLORIDE 0.0 0.50
108-90-7 CHLOROBENZENFE 9.6 0.20
75-00-3  CHLOROETHANE 0.0 0.50
67-66~3  CHLOROFORM 0.0 0.20
74-87-3  CHLOROMETHANE 0.0 0.50
24-48-1 DIBROMOCHLOROMETHANE 0.0 0.20
_5-50-1 o-DICHLOROBENZENE .4 0.20
541-73-1 m-DICHLOROBENZENE 0.0 0.20
106-46-7 E-DICHLOROBENZENE 4.8 0.20
75-34-3 , 1-DICHLOROETHANE 0.0 0.25
107-06-2 1,2~DICHLOROETHANE 0.0 0.20
75-35-4  1'1- DICHLOROETHEN 0.0 0.40
156-60-5 trans ~DICHLOROETHENE 0.0 0.25
78-87-5 1,2-DicﬁLOROPROPANE 0.0 0.40
0061-01-5 cis,1, 3 DICHLOROPROPENE 0.0 0.50
0061-02-6 trans -DICHLOROPROPENE 0.0 0.50
100-41-1 ETHYLéEﬁzE 0.0 0.20
75-09~2 DICHLOROMETHANE 0.0 0.50
79-34-5 ~TETRACHLOROETHANE 0.0 0.24
127-18-4 TﬁTﬁAéHLOROETBENE 0.0 0.14
108~88~3 TOLUENE .9 0.20
71-55-6 1 1 l-TRICHLOROETHANE 6 0.30
79-00-5 2 -TRICHLOROETHANE 0.0 0.30
79-01-6 TﬁIéHLOROETHENE 0.0 0.20
75~01-4  VINYL CHLORIDE 0.0 0.17
* ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT x DILUTION FACTOR

A value of 0.0 = BMDL (BELOW METHOD DETECTION LIMIT)

N - Chemist
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Laboratories, inc. FORY LAUDERDALE * SAVANNAH
CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS-
SAMPLE: 002—041591/ CSY-FMW #4 NAVAL BASE EPA: #FL09S
DATA FILE: >4B022A::D3 FL DRINKING: #86144
DATE REPORTED: 4/16/91 13:55 FL ENVIRONMENTAL: #E86006
DILUTION FACT: 1.00000 GA # B28
SC # 96015

_EPA METHOD 625 _
BASE/NEUTRALS AND ACIDS

POLYCHLORINATED BIPHENYLS

BASE AND NEUTRALS EXTRACTABLES

CONCENTRATION  *MOL CONCENTRAT ION *MpDL
CAS No.  PARAMETER (ug/L) (Ug/l) CAS No.  PARAMETER (ug/L) (ugsL.
83-32-9  ACENAPHTHENE 4.3 0.50  12674-11-2 pca-1016 BMDL** 30.0
208-96-8 ACENAPHTHYLENE 0.0 0.50  11104-28-2 PCB-1221 BMDL* 30.0
120-12-7 ANTHRACENE 3.0 1.00  19941-16-5 pCA-1232 BMDL*" 30.0
309-00-2 ALDRIN 0.0 0.75  53,49-21-9 PCB-1242 BMDL*" 30.0
56-55-3  BENZO(a)ANTHRACENE 0.0 1.00  12472-29-4 PcB-1248 BMDL®" 30.0
205-99-2 BENZO(b)FLUORANTHENE 0.0 1.285  11097-69-1 PCB-12%4 BHOLT* 3o0.0
207-08-9 BEN20(k)FLUORANTHENE 0.0 1.25  11094-82-5 PCB-1260 aMoL*" 30.0
50-32-8  BEN20(a)PYRENE 0.0 2.00
191-24-2 BENZO(ghi )PERYLENE 0.0 2.50 ACID EXTRACTABLES
85-48-7  BUTYLBENZYLPHTHALATE 0.0 0.86 CONCENTRATION *MOL
319-85-7 BHC-beta 0.0 0.50  cas No. PARAMETER tug/t) (ug/t)
319-86-8 HCH-delta 0.0 2 S .
111-44-4 BISC2-CHLORDETHYL JETHER L 0.0 0.75  59-50-7  4-CHLORO-3-METHYLPHENOL 0.0
111-9%-1  B1S(2-CHLOROETHOXY YMETKANE 0.0 0.75  95-57-8  2-CHLOROPHENOL 0.0 .
117-81-7 DIC2-ETHYLMEXYL)PHTHALATE 0.0 1.00  120-83-2 2,4-DICKLOROPHENOL 6.0 1.50
108-6D-1 BIS(2-CHLOROISOPROPYL JETHE 0.0 0.85  195-47-9 2,4-OIMETHYLPHENOL 0.0 2.50
101-55-3  4-GROMODIPHENYLETHER 0.0 1.00  £1.28-5  2,4-DINITROPHENOL 0.0 40.0
57-74-9  CHLORDANE 0.0 1.00  534.52.1 2-METHYL-4,6-DINI TROPHENOL 0.0 20.0
91-58-7  2-CHLORONAPHTHALENE 0.0 0.55  88-75-5  2-NITROPMENOL 0.0 3.00
7005-72-3 4-CHLOROD IPNENYLETHER 0.0 1.00  100-02-7 4<~NITROPHENOL 0.0 2.50
218-01-9  CHRYSENE 0.0 1.50  87-86-5  PENTACHLOROPHENOL 0.0 2.75
72-54-8  p’p‘-0DD 0.0 1.00 109-95-2 prENOL 0.0 0.50
72-55-9  p‘p’-00E 6.0 1.00  88.06-2  2,4,6- TRICKLOROPHENGL 0.0 1.00
50-29-3  p'p’-pOT 0.0 1.00
53-70-3  DIBENZO(ah)ANTHRACENE 0.0 5.7 ADD | TIONAL EXTRACTABLES
84-74-2  DI[-n-BUTYLPHTHALATE 0.0 1.00 CONCENTRATION *MOL
341-73+1 1,3-01CHLOROBENZENE 0.0 0.50  cas No. PARAMETER {ug/1) {ug/l)
©-50-1  1,2-DICRLOROBENZENE 0.0 0.50 —creeen eeneeeas liliiiicen e
. .~46-7 1,4-DICHLOROBENZENE 4.5 0.75  92-87-5 BENZIDINE 0.0 40.0
60-57-1  DIELDRIN 0.0 1.25  319-84-5 @HC-atpha a.D 1.00
84-66-2 DIETHYLPHTHALATE 0.0 0.75  959-08-8 ENDOSULFAN 1 0.0 10.9
131-11-3  DIMETHYLPHTHALATE 0.0 0.75  33213-45+9 ENDOSULFAN 11 0.0 10.0
121-14-2 2,4 DINITROTOLUENE 0.0 2.50  72.20-8 ENDRIN 0.0 1.25
606-20-6 2,6-DINITROTOLUENE 0.0 2.75  77-47-4  HEXACHLOROCYCLOPENTAD[ENE 0.0 2.50
117-84-0 D1-n-OCTYLPHTHALATE 0.0 1.00  35.30-6 n-NITROSODIPHENYLAMINE 0.0 1.50
1031-07-8 ENDOSULFAN SULFATE a.0 5.00  42.75-4 n-NITROSODIMETHYLAMINE 0.0 10.0
206-44-0  FLUGRANTHENE 0.0 1.00  91.94-1  3,3-DICHLOROBENZID INE 0.0 20.0
B6-73-7  FLUORENE 2.2 0.30 2-METHYLNAPHTHALENE 3.9 0.5
76-44-8  HEPTACMLOR 0.0 0.80
1024-57-3 HEPTACHLOR EPOXIDE 0.0 1.00
118-74-1 HEXACHLOROBENZENE 0.0 1.00 t/’
87-68-3  HEXACHLOROBUTADIENE 0.0 1.00
67-72-1 HEXACHLOROE THANE 0.0 1.40 /Ldy('A JO"NS - Chemnst
193-39-5 INDENO(1,2,3-cd)PYRENE 0.0 2.50
78-59-1  ISOPHORONE 0.0 0.85 « ACTUAL DETECTION LIHIT METHOD DETECTION LIMIT x DILUTION F7
91-20-3  NAPHTHALENE 1.2 0.50 e+ gupy - BELOW METHOD DETECTION LIMIT (A value of 0.0 = BMDL)
98-95-3  NITROBENZENE 0.0 2.00
85-01-8  PHENANTHRENE 3.0 1.00
129-00-0 PYRENE 0.0 1.00
120-82-1 1,2,4-TRICKLOROBENZENE 0.0 1.00
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Laboralories, Inc. FORT LAUDERDALE « SAVANNAH
CLIENT WESTINGHOUSE DATE REPORTED: 04/18/91
SAMPLE LOCATION CSY-FMW #3/NAVAL EPA: 4 FLO9S5
SAMPLE NUMBER 003-041591 FL DRINKING WATER: # 86144
DATE RECEIVED 04/15/91 FL ENVIRONMENTAL: % E86006
DATE SAMPLED 04/12/91 GEORGIA: # 828
SAMPLE TYPE WATER SOUTH CAROLINA: # 96015
SUBMITTER FEDEX
TEST RESULTS
EPA 624 POSITIVE
EPA 625 NEGATIVE
ARSENIC SM 304 <0.002 MG/L
CADMIUM SM 300 SERIES <0.001 MG/L
CHROMIUM,T SM 300 SERIES <0.002 MG/L
COPPER SM 300 SERIES .020 MG/L
LEAD, T SM 300 SERIES . <0.002 MG/L
MERCURY SM 300 SERIES <0.0002 MG/L
SELENIUM SM 300 SERIES <0.002 MG/L
SILVER SM 300 SERIES <0.002 MG/L
ZINC SM 300 SERIES .06 MG/L
ANTIMONY SM 300 SERIES <0.002 MG/L
BERYLLIUM SM 300 SERIES <0.002 MG/L
NICKEL SM 300 SERIES .04 MG/L
THALLIUM SM 304 <0.002 MG/L

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME.

Loty P

DONALD S. MCCORQUODALE, JR. PH.D.
MICROBIOLOGIST
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Laboraiories, inc. FORT LAUOERDALE * SAVANNAH

~CERTIFICATIONS-
. EPA: #FLO9SS
CLIENT: WESTINGHOUSE-ENVIRO. FL DRINKING WATER: #86144
SAMPLE: 003-041591/ CSY-FMW #3 NAVAL BASE FL ENVIRONMENTAL: #E86006

HNSON - Chemist

DATA FILE: >41507::D4 GA # 828
DATE ANALYZED: 4/15/91 20:08 SC # 96015
DILUTION FACTOR: .20000
EPA METHOD 624 -~ PURGEABLE ORGANICS
CONCENTRATION *MDL
CAS No. PARAMETER (ug/1) (ug/1)
71--3~2  BENZENE 1.5 0.20
75-27-4 BROMODICHLOROMETHANE 0.0 0.20
75-25=2 BROMO 0.0 0.20
74-83-9 BROMOMETHANE 0.0 0.50
56-23~5  CARBON TETRACHLORIDE 0.0 0.50
108-90-7 CHLOROBENZENE 7.5 0.20
75-00-3 CHLOROETHANE 0.0 0.50
67-66-3 CHLOROFORM 0.0 0.20
74-87-3 CHLOROMETHANE 0.0 0.50
124-48-1 DIBROMOCHLOROMETHANE 0.0 0.20
95-50-1 o~DICHLOROBENZENE 0.0 0.20
541-73-1 m-DICHLOROBENZENE 0.0 0.20
106-46-7 E-DICHLOROBENZENE 1.1 0.20
75=~34-~3 , 1-DICHLOROETHANE 0.0 0.25
107-06-2 1,2~DICHLOROETHANE 0.0 0.20
75-35-4 l,l-DICHLOROETHENE 0.0 Q.40
156-60-5 trans,1l,2-DICHLOROETHENE 0.0 0.25
78-87-5 1,2- DiCﬁLORopROPANE 0.0 0.40
10061-01-5 cis, 1, 3—DICHLOROPROPENE 0.0 0.50
10061-02-6 trans. -DICHLOROPROPENE 0.0 0.50
100-41-1 ETHYLﬁENZENE 0.0 0.20
75-09=2 DICHLOROMETHANE 0.0 0.50
76-34-5 -TETRACHLOROETHANE 0.0 0.24
127-18-4 TtTﬁAéHLOROETHENE 0.0 0.14
108-88-3 TOLUENE 1.7 0.20
71-55-6 1 1 l-TRICHLOROETHANE .6 0.30
79-00-5 -TRICHLOROETHANE 0.0 0.30
75-01~6 TﬁIéHLOROETHENE 0.0 0.20
75=-01-4 VINYL CHLORIDE 0.0 0.17
* ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT x DILUTION FACTOR
A value of 0.0 = BMDL (BELOW METHOD DETECTION LIMIT)
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Laboratories, Inc.

Iy
il

FORT LAUDERDALE » SAVANNAH

il
) |

CLIENT: WESTINGHQUSE ENVIRO. ~CERTIFICATIONS~
SAMPLE: 003-041591/ CSY-FMW #3 NAVAL BASE EPA: #FLOS5
DATA FILE: >4B03A::D3 FL DRINKING: #86144
DATE REPORTED: 4/16/91 15:32 FL ENVIRONMENTAL: #E86006
DILUTION FACT: 1.00000 GA # 828
SC # 96015
EPA METHOD 625
BASE/NEUTRALS AND ACIDS
POLYCHLORINATED BIPHENYLS
BASE _AND MEUTRALS EXTRACTABLES
CONCENTRATION  *MOL CONCENTRATION oL

CAS No.  PARAMETER (ug/L) (ug/l) cas No.  PARAMETER (ugsl) (ug/)
83-32-9  ACENAPHTHENE 0.0 0.50  12674-11-2 PCB-1016 BMDL** 30.0
208-96-8 ACENAPHYHYLENE 0.0 0.50  q1104-28-2 PCB-1221 BMOL** 3o.0
120-12-7 ANTHRACENE 0.0 1.00  11141-16-5 pca-1232 BMDL** 30.0
309-00-2 ALDRIN 0.0 0.75  53469-21-9 PCB-1242 SMDL** 30.0
56-55-3  BENZO(a)ANTHRACENE 0.0 1.00  12672-29-6 PCB-1248 BMDL** 30.0
205-99-2 BENZO(b)FLUORANTHENE 0.0 1.25  11097-69-1 PCB-1254 gML* 30.0
207-08-9 BEN20({k)FLUORANTHENE 0.0 1.25  11096-82-5 PCB-1260 SMOL** 30.0
50-32-8  BENZO(a)PYRENE 0.0 2.00
191-24-2  BEN2O(ghi JPERYLENE 0.0 2.50 ACID EXTRACTABLES
85-68-7  BUTYLBENZYLPHTHALATE 0.0 0.86 CONCENTRATION L
319-85-7 BHC-beta 0.0 0.50  CAS No. PARAMETER (ugsL) tug/ly
119-86-8 HCH-delta 0.0 Y SO, ee  eeesccsiices eaene

"1-44-4  B1S(2-CHLOROETHYL)ETHER 0.0 0.75  59.50-7  4-CHLORO-3-METHYLPHENOL 0.0 3.00

11-91-1  B15(2-CHLORGETHOXY JME THANE 0.0 0.7 95.57-8  2-CHLOROPHENOL 0.0 1.00
117-81-7 DI{2-ETHYLHEXYL)PNTHALATE 0.0 1.00  120-83-2 2,4-DICKLOROPHENOL 0.0 1.50
108-60-1 B1S(2-CHLOROISOPROPYL )ETHE ¢.0 0.8B5  105-67-9 2,4-OIMETHYLPHENOL 0.0 2.50
101-55-3  4-BROMOD1PHENYLETHER 0.0 1.00 51-28-5  2,4-DINITROPHENOL 0.0 40.0
57-74-9  CHLORDANE 0.0 1.00  534-52-1 2-METHYL-4,6-OINITRCPHENOL 0.0 20.0
91-58-7  2-CHLORONAPHTHALENE 0.0 0.55 88-75-5  2-NITROPHENOL 0.0 3.0
7005-72-3 4-CHLORODIPHENYLETHER 0.0 1.00  10p-02-7 4-NITROPHENOL 0.0 2.50
218-01-9 CHRYSENE ¢.0 1.50  87-86-5  PENTACNLOROPHENOL 0.0 .75
72-54-8 p'p’-000 0.0 1.00  109-95-2 pHENOL 0.0 0.50
72-55-9  p’p’-00E 0.0 1.00  a5.04-2  2,4,5-TRICHLORGPHENOL 0.0 1.00
50-29-3  p’p’-DDT 0.0 1.00
53-70-3  DIBENZO(ah)ANTHRACENE 0.0 5.7 ADDIT1ONAL EXTRACTABLES
84-74-2  DI-n-BUTYLPHTHALATE 0.0 1.00 - CONCENTRAT ION oL,
541-73-1 1,3-DICHLOROBENZENE 0.0 0.50 (AS No. PARAMETER (ug/L) (ug/l)
95-50+1  1,2-D1CHLOROBENZENE 0.0 0.50 _L..ih ciiemeees meeieeeceens eenees
106+46-7 1,4-DICHLOROBENZENE 0.0 0.75  92-87-5 BENZIDINE 0.0 40.0
60-57-1  DIELDRIN 0.0 1.25  319-84-6 BHC-alpha 0.0 1.00
B4-66+2  DIETHYLPHTHALATE 0.0 0.75  959-98-8 ENDOSULFAN 1 0.0 10.0
131-11-3  DIMETHYLPHTHALATE 0.0 0.75  33213-65-9 ENDOSULFAN 11 0.0 10.0
121-14-2 2,4 DINITROTOLUENE 0.0 2.50 " 72.20-8 ENDRIN 0.0 1.25
606-20-6 2,4-DINITROTOLUENE 0.0 2.75  77-47-4  HEXACMLOROCYCLOPENTADIENE 0.0 2.50
117-84-0 O[-n-OCTYLPNTHALATE 0.0 1.00 86-30-6 n-NITROSODIPHENYLAMINE 0.0 1.50
1031-07-8 ENDOSULFAN SULFATE 0.0 5.00 62-75-6 n-NITROSOD IMETHYLAMINE c.0 10.0
206-44-0  FLUORANTHENE 0.0 1.00  91.94-1  3,3-DICHLORORENZIDINE 0.0 20.0
86-73-7  FLUORENE e.0 0.50 2-METHYLNAPHTHALENE 0.0 0.5
76-44-8  HEPTACHLOR 0.0 0.80
1024-57-3 HEPTACHLOR EPOXIDE 0.0 1.00 /
118-74-1 HEXACHLOROBENZENE 0.0 1.00 /
87-68-3  HEXACHLOROBUTADIENE 0.0 1.00 Y (( e
67-72-1  HEXACHLOROETHANE 0.6 1.40 7 Lyﬁ_ m.my. Chemist
193-39-5 INDENO(1,2,3-cd)PYRENE 0.0 2.50
"%-59-1  ISOPHORONE 0.0 0.85 « ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT x DILUTION FACTOR

-20-3  NAPNTHALENE 0.0 0.50 e« gupL - BELOW METHOD DETECTION LIMIT (A value of 0.0 = BNDL)

»95-3  NITROBENZENE 0.0 2.00
45-01-8  PHENANTHRENE 0.0 1.00
129-00-0 PYRENE 0.0 1.00
120-82-1 0.0 1.00

1,2,4-TRICHLOROBENZENE
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Laboratories, Inc. FORT LAUDERDALE * SAVANNAH
CLIENT WESTINGHOUSE DATE REPORTED: 04/18/91
SAMPLE LOCATION CSY-FMW #1/NAVAL EPA: # FLO95
SAMPLE NUMBER 004-041591 FL, DRINKING WATER: # 86144
DATE RECEIVED 04/15/91 FI, ENVIRONMENTAL: # E86006
DATE SAMPLED 04/12/91 GEORGIA: # 828
SAMPLE TYPE WATER SOUTH CAROLINA: # 96015
SUBMITTER FEDEX
TEST RESULTS
EPA 624 POSITIVE
EPA 625 POSITIVE
ARSENIC SM 304 <0.002 MG/L
CADMIUM SM 300 SERIES <0.001 MG/L
CHROMIUM,T SM 300 SERIES <0.002 MG/L
COPPER SM 300 SERIES .040 MG/L
LEAD, T SM 300 SERIES ' <0.002 MG/L
MERCURY SM 300 SERIES <0.0002 MG/L
SELENIUM SM 300 SERIES <0.002 MG/L
SILVER SM 300 SERIES <0.002 MG/L
ZINC SM 300 SERIES .06 MG/L
ANTIMONY SM 300 SERIES .003 MG/L
JERYLLIUM SM 300 SERIES <0.002 MG/L
‘ICKEL SM 300 SERIES .04 MG/L
THALLIUM SM 304 <0.002 MG/L

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME.

DONALD S. MCCORQUODALE, JR. PH.D.
MICROBIOLOGIST
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FORT LAUDERDALE * SAVANNAH

CLIENT: WESTINGHOUSE-ENVIRO.

SAMPLE: 004-041591/ CSY-~-FMW #1 NAVAL BASE FL ENVIRONMENTAL: #E86006

DATA FILE:

DATE ANALYZED:
DILUTION FACTOR:

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
o~-DICHLOROBENZENE
m~DICHLOROBENZENE
~-DICHLOROBENZENE
, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
trans, 1, 2-DICHLOROETHENE
1,2-DICALOROPROPANE
cis,1,3-DICHLOROPROPENE
trans,1,3-DICHLOROPROPENE
ETHYLBENZENE
DICHLOROMETHANE
1,1,2,2~TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1, 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRIEHLOROETHENE
VINYL CHLORIDE

D%TECTION LIMIT
(e}

METHOD DETECTION LIMIT
0.0 = BMDL (BELOW METHOD DETECTION LIMIT)

~CERTIFICATIONS-

EPA: #FLO9S
FL DRINKING WATER: #86144

GA # 828
SC # 96015

PURGEABLE ORGANICS

CONCENTRATION *MDL
AT (ug/1)
0.20
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x DILUTION FACTOR




SPEGTIRL

Laboratories, Inc. FORT LAUDDERDALE « SAVANNAH
CLIENT: WESTINGHOUSE ENVIRO. ~CERTIFICATIONS~
SAMPLE: 004-041591/ CSY-FMW #1 NAVAL BASE EPA: #FLO9S
DATA FILE: >4B04A::D3 FL DRINKING: #86144
DATE REPORTED: 4/16/91 17:07 FL ENVIROMNMENTAL: #EB86006
DILUTION FACT: 1.00000 GA # 828
sSC # 96015

—EPA_METHOD 625
BASE/NEUTRALS AND ACIDS

POLYCHLORINATED BIPMENYLS

BASE__AND NEUTRALS EXTRACTABLES

CONCENTRAT ION *MDL CONCENTRATION *MDL
CAS No.  PARAMETER (ug/l) (ug9/Ll) cas wo. PARAMETER (ug/l) (ug/L)
83-32-9  ACENAPHTHENE 0.0 0.50 12674-11-2 PC8-1016 SMDL** 30.0
208-96-8 ACENAPNTHYLENE 0.0 0.50  11904-28-2 Pcs-1221 BMOL** 30.0
120-12-7 AKTHRACENE 1.1 1.00 1114%-16-5 PCB-1232 gMDL ™" 30.0
309-00-2 ALDRIN c.0 0.75  53469-21-9 PCB-1242 BMDL** 30.0
56-55-3  BENZO(a)ANTHRACENE 0.0 1,00 12472-29-6 pca-1248 BMDL** 30.0
205-99-2 BENZO(b)FLUORANTHENE 0.0 1.25  11097-69-1 PCB-1254 BMDL** 30.0
207-08-9 BENZO(k)FLUORANTHENE 0.0 1.25  11096-82-5 PCB-1260 BMDL** 30.0
50-32-8 BENZO(a)PYRENE 0.9 2.00 '
191-24-2 BEN20(ghi JPERYLENE ¢.0 2.50 ACID EXTRACTABLES
85-68-7 BUTYLBENZYLPHTHALATE 0.0 0.84 CONCENTRATION *MDL
319-85-7 BHC-beta 0.0 0.50  caS No. PARAMETER (ug/l) (ug/L)
319-85-8 HCH-delta 0.0 3.6 sleaece eemmmmass dddececasean :
111-44-4 BIS(2-CHLOROETHYL)ETHER - 0.0 0.75 59-50-7 4-CHLORO-3-METHYLPHENOL 0.0
111-93-1  B1S(2-CHLORQETHOXY YMETHANE 0.0 0.75  95-57-8  2-CHLOROPHENOL 0.0 Toew
117-83-7 DI(2-ETHYLKEXYL )PHTHALATE 0.0 1.00  120-83-2 2,4-DICHLOROPHENOL 0.0 1.50
108-60-1 BIS(2-CHLORDISOPROPYL JETHE 0.0 0.85  105-67-9 2,4-DIMETHYLPHENOL 0.0 2.50
101-55-3  4-BROMODIPKENYLETHER 0.0 1.00 ¢y.28-5 2,4-DINITROPHENOL 0.0 40.0
57-74-9  CHLORDANE 0.0 1.00  §34.52-1 2-METHYL-4,8-DINITROPHENOL 0.0 20.0
91-58-7  2-CHLOROMAPHTHALENE c.0 0.55 88-75-S 2-NITROPHENOL 0.0 3.00
7005+72-3 4-CHLOROD [ PHENYLETHER 0.0 1.00  400-02-7 4-N1TROPHENOL 0.0 2.50
218-01-9 CHRYSENE 0.0 1.50 87-85-5  PENTACHLOROPHENOL 0.0 2.75
72-54-8  p’p’-DDD 0.0 1.00  109-95-2 PHENOL 0.0 0.50
72-35-9  p’p’-DOE 0.0 1.00  g5-06-2  2,4,6-TRICHLOROPHENOL 0.0 1.00
50-29-3  p’p’-pOT 0.0 1.00
53-70-3  OIBEN20(ah)ANTHRACENE Q.o 5.7 ADDITIONAL EXTRACTABLES
B4-T4-2 DI-n-BUTYLPHTHALATE 0.0 1.00 CONCENTRATION *MOL
541-73-1 1,3-DICKLOROBENZENE 0.0 0.50 Ccas No. PARAMETER (ug/L} (ugsL)
95-50-1  1,2-0ICHLOROBENZENE 0.0 0.50 oL.il cimiecee deimeeeeenen esema-
106-46-7 1,4-D1CHLOROBENZENE 0.0 0.75  92-87-5  BENZIDINE 0.0 40.0
60-57-1  DIELORIN 0.0 1.25  319-84-6 BHC-alpha 0.0 1.00
84-66-2 DIETHYLPHTHALATE 0.0 0.75  ¢5¢9-98-B ENDOSULFAN ! 0.0 10.0
131-11-3 DIMETHYLPHTHALATE 0.0 0.7% 33213-65-9 ENDOSULFAN i1 0.0 10.0
121-14-2 2,4 DINITROTOLUENE 0.0 2.50  72.20-8 ENDRIN 0.0 1.25
606-20-6 2,4-DINITROTOLUENE 0.0 2.75  77-47-4  HEXACHLOROCYCLOPENTADIENE 0.0 2.50
117-84-0 DIl-n-OCTYLPHTHALATE 0.0 1.00 85-30-6 n-NITROSODIPHENYLAMINE 0.0 1.50
1031-07-8 ENDOSULFAN SULFATE G.0 5.00 £2-7%-6 n-NITROSOOIMETHYLAMINE 0.0 10.0
206-44-0 FLUCRANTHENE 0.0 1.00  91-94-1 3,3-DICHLOROBENZID INE 0.0 20.0
B4-73-7  FLUORENE 0.0 0.50 2-METHYLNAPHTHALENE 0.0 0.5
76-44-8  MEPTACHLOR 0.0 0.80
1024-57-3 HEPTACHLOR EPOXIDE 0.0 1.00
118-74-1 HEXACHLOROBEN2ENE 0.0 1.00 (/ N 1
87-68-3 HEXACHLOROBUTAD IENE 0.0 1.00 yd J 4
87-72-1  HEXACHLOROE THANE 0.0 1.40 / y(g A. JOH”ON « Chemist
193-39-5 INDENO(1,2,3-cd)PYRENE 0.0 2.50
78-59-1 1 SOPHORONE 0.0 0.85 » ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT x DILUTION FAC
91-20-3  NAPHTHALENE 0.0 0.50 w+ gupL - BELOW METHOD DETECTION LIMIT (A value of 0.0 = BMOL)
98-95-3  NITROBENZENE 0.0 2.00
85-01-8  PHENANTHRENE 1.1 1.00
129-00-0 PYRENE 0.0 1.00
120-82-1 1,2,4-TRICHLOROBENZENE 0.0 1.00



APPENDIX |
Caustic Pond - Analytical Data

(Source: Reference 12)



GENERAL ENGINEERING LABORA TORIES

Full Service Chemical Test:ng ond_Ao.olysns

Office & Lab.

1313 Ashley River Road
Chareston, 5.C.
Phone (803) 556-8171

Mailing Address
P.O. Box 30712
Charleston, 5.C. 29407

Analysis Sheet

Client Geraghty & Miller, Inc.

P.C. Box 271173
Tampa, Florida 33688

Oote Aygust 4, 1981
P.O. No.

Requesteaby My, Phil Ciaravella

Sampie identficcuon

Analysis of Monitoring Wells
(July 28, 9181)

ph
Conductivi ty , MMHOS /C
Calcium, mg /L

Chloride, m //L
Sulfate, mg/L

Results
CP-1 GcP-2 CP-3 CP-4
6-5 6-3 6‘75 ?'3
3100 7400 1970 2700
250 490 192 101
670 1340 423 823
279 552 116 124

By é;————u@@_—

George C. Greene, PhD




APPENDIX K
Chemical Disposal Area - Analytical Data

(Source: Reference 12)



ENERGY RESOURCES CO. INC

TRACE METAL ANALYSIS

- Report Sheet -

Analyzed for: Geraghty & Miller

Charleston, S§.C. mg/l1 unless otherwise stated
ERCO CLIENT F No3 S04 TOC COND
ID ID umhos/cm

51-915a Cbh-1 0.46 <0.01 26 110 27,000
51-916 CD-2 0.57 0.02 <1 110 32,000
51-917 CD-3 0.13 0.23 4 63 1,900
51-918 CD-4 0.71 <0.01 400 190 11,000
51-919 CD-5 0.69 <0.01 61 170 14,000

If customer has any questtons regarding analysis, refer to sample in question by
its ERCO ID &. -

Sample Rcvd. 7/30/81 Reported by Pall

Date Analysis
Completed 8/25/81 Checked by Sl




ENERGY RESOURCES CQ. INC

TRACE METAL ANALYSIS

- Report Sheet -

Analyzed for: Geraghty & Miller

Charleston, S§.C. ug/1 unless otherwise stated
ERCO CLIENT cd Fe Pb Mg Hg Na
1D 1D mg/1 mg/1
51-915a CD-1 <1 200 <5 800 <0.1 5500
51-916 CD-2 <1 400 <5 B20 <0.1 6300
51-917 CDh-3 <1 46 <5 260 <0.1 2200
51-918 CDh-4 <1 130 <5 280 <0.1 2500
51-919 CD-5 <1 1200 <5 280 <0.1 2800

If customer has any questions regarding analysis, refer to sample in question by
its ERCO ID #%.

Sample Rcvd. 7/30/81 Reported by 'ﬁﬂ}?

Date Anaiysis éﬁ
Completed 8/25/81 Checked by




ENERGY RESQURCES CO.

INC.

INORGANIC CHEMISTRY LABORATORY

- Report of Chemical Analyses -

Client: Geraghty & Miller
Charleston, S.C.

Cl
ERCO ID Client ID Concentration (gm/l)
51-9152 Ch-1 7.3
51-916 CD-2 6.6
51-917 CD-3 0.2
51-918 CD~4 1.9
51-919 CD-5 2.7

Sample Rcvd. 7/30/81

Date Completed 8/25/81

Date of this rpt. 5/4/82

Reported by ZZAQI

Checked by




Sample Rcvd: 7/30/81
Date Analysis

Completed: 8/7/81
All Results In: 1g/1
Reported By:
Checked By:

Analyzed for: Geraghty & Miller

ENERGY RESOURCES CO. INC.

VOLATILE ORGANICS ANALYSIS

~ Report Sheet -~

Compounds
{in order of elution) Cb-1

CD-2

Cbh-3

CD-4

CD-5

Vinyl chloride

Methylene chloride 0.58

l,1-dichloroethylene

l,1-dichloroethane

trans-1,2-dichloroethylene

1,2-dichloroethane

1,1,1-trichloroethane

1,2-Dichloropropane

Trichloroethylene

1,1,2~Trichloroethane

Tetrachloroethylene

Chlorobenzene

10.68

Unknown 0.20

Comments: All blank spaces are ND's (none detected) (<0.05 mg/1,

or 50 ppb)



Sample Rcvd: 2/12/82

Date Analysis Completed: 2/23/82

{ppb)

All Results In: ug/1
Reported By: \%%:

Checked By: /Y

Analyzed for: G & M SC Navy

ENERGY RESOURCES CO. INC.

VOLATILE ORGANICS ANALYSIS

- Report Sheet -

Compounds CD-1 CD-2 CD-3 CD-4 CD-5
(in order of elution) 13-1239 13-1240 13-1241 13-1242 13-1246
Vinyl chloride _*—
Methylene chloride 28 2000 7.5 1800 1500
1,1-dichloroethylene )
1,1-dichloroethane
1,2-dichloroethyl ene
Chloroform 1.5

1,2-dichloroethane

1,1,1-trichloroethane

Carbon tetrachloride

Bromodichloromethane

Trichloroethylene

Dibromochloromethane

Bromoform

Tetrachloroethylene

“omments: All blank spaces are ND's (r

A detected).



ENERGY RESOURCES CO.,INC.
SUNMMARY OF BASE/NEUTRAL PRIORITY POLLUTANTS

CLIENT: Feraghty & Miller

CLIENT I.D.: Ch1

DATE SAMPLE RECEIVED: 2/12/82
ERCO I.D.: 13-1239 DATE SAMPLE COMPLETED: 2/28/82
BASE/NEUTRAL ug/1 BASE/NEUTRAL ug,

3 acenaphthene ND 68B di-n-butvl phthalate NI
3 benzidine ND 698 di-n-octyl phthalate N[
>3 1,2,4-trichlorobenzene ND 70B diethyl phthalate *
3 hexachlorobénzene ND 71B dimethyl phthalate NI
12B  hexachloroethane ND ~72B benzo(a)anthracene NI
38 bis(2-chlorocethvl)ether ND  73B benzo{a)pyrene NI
20B  2-chloronaphthalene ND 743 3,4-benzcflucranthene NI
3B 1,2-dichlorobenzene ND  75B benzo(k)fluoranthene NI
? 1,3-dichlorobenzene ND 76B chrysene NI
_ l,4-dichlorobenzene ND 778 atenaphthylene NI
28B 3,3-dichlorobenzidine ND  78B anthracene NI
3B 2,4-dinitrotoluene ND  79B benqughi)éegylene NI
J6B 2,6-dinitrotoluene ND 80B fluorene NI
’B 1,2-diphenylhydrazine ND 81B nphenanthrene NT
.3B  fluoranthene ND 82B dibenzo(a,h)anthracene NI
‘9JB  4-chlorophenyl phenyl ether ND 83B indeno(l,2,3-cd)pyrene NI
.1B  4-bromophenyl phenyl ether ND 84B pyrene NI
'2B  bis(2-chloroisopropyl)ether = ND 1298 2,3,7,8-tetrachlorodibenzo-

JB bis(2-chloroethoxy)methane ND p-dioxin NL
52B hexachlorobutadiene ND

}B__hexachlorocyclopentadiene ~ ND  ND = Not Detected

;4B 1sophorone ND NA = Not Applicable

5B naphthalene ND * = 1-9 ug/l

6B  nitrobenzene ND Reported by: ;ZUbVL

N-nitrosodimethylamine ND Checked by: C7zéi42<9b¢,——

" N~nitrosodiphenylamine ND /

JB N-nitrosodi-n-propylamine ND

6B bis(?2-ethvlhexvl)phthalate *



ENERGY RESOURCES CO.,INC.
SUMHMARY OF BASE/MEUTRAL PRIORITY POLLUTANTS

CLIENT: Geraghty & Miller
CLIENT 1.D.:__ D2 DATE SAMPLE RECEIVED: 2/12/87
ERCO I.D.: 13-1240 DATE SAMPLE COMPLETED:  2/78/82
BASE/NEUTRAL M . BASE/NE{:ITRAL ug,
"3 acenavhthene ND 68B di-n-butyl phthalate NI
Y-} benzidine ND 698 di-n=-octyl phthalate N1
3 l,2,4-trichlorobenzene ND 70B diethyl phthalate *
.3 hexachlorobénzene ND 71B 4dimethyl phthalate Ni
12B - hexachloroethane ND 72B benzo(a)anthracene NI
3B bis(2-chlorocethyl)ether ND 73B benzo(a)pyrene NI
20B  2-chloronaphthalene ND 743 3,4-benzoflucranthene NI
3B 1,2-dichlorobenzene ND _ 75B  benzo (k) fluoranthene NI
6B 1,3-dichlorobenzene ND 76B chrysene R
/B 1,4-dichlorobenzene ND 778 avenaphthylene ;
8B  3,3-dichlorobenzidine ND 78B anthraéene NI
38 2,4-dinitrotoluene ND 79B benzo.(_'qhi)pervlene NI
16B 2,6-dinitrotoluene ND 80B f£fluorene NI
'B 1,2-diphenylhydrazine ND 81B phenanthrene NI
3B fluoranthene ND 82B dibenzo(a,h)anthracene NI
7B 4-chlorophenyl phenyl ether ND 838 indeno(l,2,3-cd)pyrene NI
IB  4-bromophenyl phenyl ether ND 84B pyrene NI
7B bis{2-chloroisopropyl)ether ND 1298 2,3,7,8-tetrachlorodibenzo-
JB bis (2-chlorcethoxy)methane ND p~dioxin NI
2B  hexachlorobutadiene ND
jB  hexachlorocyclopentadiene ND ND = Not Detected
48 isophorone ND NA = Not Applicable
5B naphthalene ND * = 1-9 ug/l
6B nitrobenzene ND Reported by: ' 2MLVL
LB N-nitrosodimethylamine ND Checked by: L:.E%C{4JM’~—— )
2B N-nitrosodiphenylamine ND {
JB N-nitrosodi-n-propylamine ND
38 bis(2-ethylhexyl)phthalate 34



ENERGY RESOURCES CO.,INC.
SUMMARY OF BASE/NEUTRAL PRIORITY POLLUTANTS

=0Frhuthesvettrmhetlha Y oo

o

INT: Geraghty & Miller
NT I.D.:_ (D3 DATE SAMPLE RECEIVED: 2/12/82
» I.D.¢ 13-1241 DATE SAMPLE COMPLETED: __ 2/28/82
BASE/NEUTRAL Yg/1 BASE/NEUTRAL ug/:
achthene ND _ 68B di-n-butyl phthalate *
idine " ND 69R di-n~octyl phthalate ND
d-trichlorobenzene ND 70B diethvl phthalate *
chlorobenzene ND _ 71B dimethyl phthalate *,
chloroethane ND 72B benzo(a)anthracene ND
2-chloroethyl)ether ND 73B benzo(a)pyrene ND
loronaphthalene ND 743 3,4-benzofluoranthene ND
.ichlorobenzene ND 75B benzo(k)fluoranthene ND
2  -lorobenzene ND 76B chrysene ND
1i&hlorobenzene ND 778 avenaphthylene ND
dichlorobenzidine 'ND _ 78B  anthracene . ND
linitrotoluene ND 79B benzolghi)ggrylene ND
iinitrotoluene ND 80B fluorene ND
liphenvlhydrazine ND 8lB phenanthrene ND
canthene ND 82B dibenzo{a,h)anthracene ND
torophenyl phenyl ether ND 83B indeno(l,2,3-cd)pyrene ND
mopohenyl phenyl eﬁher ND 84B pyrene ' ND
>-chloroisopropyl)ether ND 1298 2,3,7,8-tetrachlorodibenzo-
'-chloroethoxy)methane ND p-dioxin ND
‘hlorobutadiene ND
‘hlorocyclopentadiene ND ND = Not Detected
orone ND NA = Not Applicable
halene * * = 1-9 ug/l
benzene ND Reported by: ‘ ﬁ(ﬂ"’t
idimethylamine ND Checked by: Cz‘Kgllg.LL—_____
rosodiphenylamine ND /
rosodi-n-propylamine ND



ENERGY RESOURCES CO.,INC.

SUMMARY OF BASE/NEUTRAL PRIORITY POLLUTANTS

CLIENT: Geraghty & Miller

CLIENT I.D.:__ CD 4 DATE SAMPLE RECEIVED: 2/12/82

ERCO I.D.: 13-1242 DATE SAMPLE COMPLETED: 2/28/82

BASE/NEUTRAL j_;_gA BASE’/NEOTRAL ug,

1B acenaohthene ND 68B di-n-butyl phthalate *
8  benzidine ND _ 69B di-n-octvl phthalate N
3B l,2,4-trichlorobenzene ND 70B diethyl phthalate *
B hexachlorobenzene ND  71B dimethvyl phthalate N
12B ~ hexachloroethane ND 72B ~ benzo({a)anthracene N
88 bis(2-chlorocethyl)ether ND 73B ' benzo(a) pyrene N
20B  2-chloronachthalene ND 743 3,4-benzoflucoranthene N
58 1,2-dichlorobenzene ND _ 75B " benzo (k) fluoranthene N
:6B 1,3-dichlorobenzene ND 76B ch-ysene N
7B 1,4-dichlorobenzene ND 778 ‘avenaphthylene ‘
.8B 3,3-dichlorobenzidine ND 788 anthraéene N
1SB  2,4-dinitrotoluene ND 79B benzo{(ghi)pervlene N
6B 2,6-dinitrotoluene ND 80B fluorene N
7B 1,2-diphenvlhydrazine ND 818 phenanthrene N.
98 fluoranthene ND 82B dibenzo{a,h)anthracene N
hB §-chlorophenyl phenyl ether ND 83B indeno(l,2,3-cd)pyrene N
1B 4-bromophenyl phenyl ether ND 84B pyrene N
2B bis(2-chloroisopropyl)ether ND 1298 2,3,7,8-tetrachlorodibenzo-~
3B bis(2-chloroethoxy)methane ND p-dioxin NI
2B = =2xachlorobutadiene ND
3B hexachlorocyclopentadiene ND ND = Not Detected
4 1isophorone ND NA = Not Applicable
5B naphthalene ND * = 1-9 ug/1l
6B nitrobenzene ND Reported by: W’Ll\
1B N-nitrosodimethylamine ND  Checked by: (. ) P
2B N-nitrosodiphenylamine ND ;
JB N-nitrosodi-n-propylamine ND
68 bis(2-ethylhexyl)phthalate 15
™™ | Ry e B 1 w9 L A\ Y



ENERGY RESOQURCES CO.,INC.

Yeonnthollhaver 1l mBElaa T o o

SUMMARY OF BASE/NEUTRAL PRIOQRITY POLLUTANTS

SNT: Geraghty & Miller
INT I.D.: 03 DATE SAMPLE RECEIVED: 2/12/82
J I.D.: 13-1246 DATE SAMPLE COMPLETED:  2/28/82

BASE/NEUTRAL H/_l BASE/NEUTRAL ‘_Ji/_
1aphthene ND 68B di-n-butyl phthalate &
zidine ND 69B di-n-octvyl phthalate ND
,4-trichlorobenzene ND 70B diethyl phthalate *
achlorobénzene ND 71B dimethv]l phthalate ND
ichloroethane ND 72B benzo(a)anthracene ND
(2-chloroethvl)ether ND  73B  benzo(a)pyrene ND
1loronaphthalene ND 743 3 ,4-benzofluoranthene ND
-dichlorobenzene ND 75B benzo(k) fluoranthene ND
- hlorobenzene ND 76B chrysene ND
-dichlorobenzene ND 778 acenaphthylene ND
‘dichlorobenzidine ND 78B anthraEEhe ND
‘dinitrotoluene ND 79B 'benzo(ghi)peﬁylene' ND
dinitrotoluene ND 80B fluorene ND
diphenylhydrazine ND 81lB ophenanthrene ND
ranthene ND 82B dibenzo(a,h)anthracene ND
lorophenyl phenyl ether ND 83B indeno(l,2,3-cd)pyrene ND
omophenyl phenyl ether ND 84B pyrene ND
2-chloroisopropyl)ether ND 1298 2,3,7,8-tetrachloredibenzo-
2-chloroethoxy)methane ND p-dioxin ND
chlorobutadiene ND
chlorocyclopentadiene ND ND = Not Detected
horone ND NA = Not Applicable
thalene ND * = 1-9 ug/l
obenzene ND Reported by: Zﬂpq
1 sodimethylamine ND Checked by: Ck(i)JA Y L
trosodiphenylamine ND /
crosodi-n-propylamine ND



Geraghty & Miller, Inc

PH MEASUREMENTS OF WATER SAMPLES
COLLECTED FROM MONITOR WELLS
AT THE CHEMICAL-DISPOSAL AREA'

Well Number 7/21/81 = 2/11/82
CD-1 6.85 7.22
CD-2 6.85 7.10
CD-3 7.45 8.63
CD-4 7.30 7.15
CD-5 7.30 6.68

! Measured at the time of sample collection.



APPENDIX L
Environmental Incident Reports
#87-88 and #87-53-B

PCB Transformer Qil Spill



50540
Ser 461.3/462

13°AUG 1987-
MEMOGRANDUYN, ue
From: Code 4€1.3 .,
TO: File
via: (1) Code 460 A=

(2) Code 4é

Subi: ENVIRONMENTAL INCIDENT REPORT #B7-53-B

3 d:d 25 Jun B7
¢ zz Jun 87
Code 461.3)

Ref: (a) Environmental Incident Report 7E7-%&
(b} Spill Report prepareéd by AmerEco dt
{c) PHONCCN AmerEco Steve Buach/CNSYD ({

Serah Morey of 7 Aug 87

Encl: (1) PCB Manifest Number 10138 4té 2% Jun 87
{2) General Engineering Laboratories anzlytical dated
1z Aug B7

1. As shown in reference (a), twentv-twoc drums were filled with
PCB o0il contaminated soil and asphalt, samples taken as shown,
and the spill site was covered with plestic sheeting by AmerEco
amployees. Anzlyticel results from soil sampies taken
immedietely after this initial cleanup, ané analytical results
from samples taken by AmerEco during site visit 15-17 June
indicated that additional c¢leanup was necesserv. (It is noted
that the spill report, reference (b), conteins seversl
discrepancies concerning circumstances of this spill).

2. On 29 June AmerEco arranged further cleanup and removed
45,600 1lbs of soil from the spill site, enclosure (1), AmerEco
took samples, again splitting them with CNSYD, The spill site
WaE again covered by AmerEco employees using 1lzZ' 2 x 45 to form a
peeked cover. Analytical results indicated need for additional
cleanup &t five sampling points.

3. On S August AmerEco removed addéitional scil from contaminated
sampling points and resampleé these sreas. The spill site was
recovered with plastic sheeting. Samples were again split with
CNSYD. Analvtical results from this cleanup, enclosure (2),
indicate <10 ppm PCP at &all points sampled, Per reference {(c},
analytical by AmerEco indicate <11 ppx PCE as highest level
found.

4. No further cleanup required. Spill site to be restored by

AmerEco.
Zﬁn&u MOREY

Copy to:
461.3, 460 DF, PWD Circ

ﬁi‘
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SUBJ: HAZARDOUS SUBSTANCE RELEASE REPORT {REPORT SYMBOL OPNAV 5050-3%
1. CNO FOR OP-45 COMNAVFACENGCOM FOR 112

2 GMT DTG RELEASE OCCURRED L41300Z SEP &7

T . CHARLESTON NAVAL SHIPYARD. CHARLESTON. SC

4. BUILDING 1278+ RESOURCE RECOVERY FACILITY

5. RESOURCE RECOVERY FACILITY

b. PCB TRANSFORMER. OUT OF SERVICE

7. PCB DIELECTRIC FLUID

B.  NONE

d. 2 TO b GALLONS

0. A PALLET LOADED ON A FORKLIFT WAS JAMMED UP AGAINST AN INSULATOR.
,£5i§JRESULT OF THIS INCIDENT THE SEAL.AROUNQMTH§-2N§HLAIQBNHAQ.QR&CKED
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CAUSING THE DIELECTRIC FLUID TO SPILL OUT.

t

1. THE DIELECTRIC FLUID SPILLED INTO A DRIP PAN AND ONTO THE ASPHALT!

COVERING AN AREA APPROXIMATELY 25 SQUARE FEET. THE SPILL UAS CON- 1

TAINED AND NO POTENTIAL DANGER OR DAMAGE TO THE IMMEDIATE AREA AND THE

SURROUNDING ENVIRONMENT OCCURRED.

12. TELEPHONIC NOTIFICATIONS TO NRC. SCDHEC. COAST GUARD WERE MADE.

NO ASSISTANCE REQUIRED.

13. SPILL WAS CONTAINED BY DRIP-PAN AND ABSORBENT. PUBLIC WORKS

DEPARTMENT PERSONNEL CARRIED OUT CONTAINMENT ACTIONS.

14. CLEAN-UP ACTIONS WERE CARRIED OUT ON-SITE. TRANSFORMER WAS

DECONTAMINATED AND THE AREA WILL BE EXCAVATED. THE EXCAVATED ASPHALT
CONTAMINATED ABSORBENT WILL BE SHIPPED BY DRMO TO A PCB DISPOSAL

S TE.

15. CONTACT FOR ADDITIONAL INFORMATION JOHN SNEED OR ALAN SHOULTZ.

AUTOVON 5b3-5519.
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L GENERAL ENGINEERING LABORATORIES

e 1313 Ashley River Road P.0. Box 30712
. Charleston, 5.C. 29407 Charlesien, S.C. 29417
ngincering Consulung Phone (803) 556-8171

T ~macal Analysts

Jratory Certilication Number 10120

CLIENT: CHARLESTON NAVAL SHIPYARD
BLDG.12, CODE 440 DATE: 08/12/87

CHARLESTON , SC 29408
CONTACT: MR, WAYNE H. NEVILLE RELEASED ,BY ;2;2%22;222g51______
6/41: GEORGE C. GREENE PE,PHD

CC/FC: NVBA/PCBA PAGE NO.: |
SAMPLE 1D r K102 %103 nio4 $103
LAB 1D 1. 87080224 87080225 87080224 87080227
PARAMETER DATE RECEIVED: 08/04/87 08/04/87 08/06/87 08/04/87
PCB ANALYSIS
AROCLOR 1016 {10 ppom {10 ppa {10 ppn (10 ppm
ARDCLOR 1231 <16 ppm <10 ppm {10 ppm <10 ppm
AROCLOR 1232 {10 ppm {10 ppn {10 ppm (1% ppm
AROCLOR 1242 (10 ppm {10 ppm (10 ppm <10 ppm
ARACLOR 1248 {0 ppm {10 ppm {10 ppn <10 ppm
CLOR 1254 <10 ppm (10 ppm {10 ppn <10 pom
T 1260 . <10 ppm <10 ppm (10 ppm {10 ppm
~ROCLOR 1242 (10 ppm {10 ppm {10 ppn (10 ppm

EXTRACTION & CONCENTRATION » YES YES YES YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
Charieston, S.C. 29407 Charlesion, 5.C. 20417
neenng Consulting Phone (803) 556-8171

ancal Analvsis

Laboralory Cerlification Number 10120

CLIENT: CHARLESTON NAVAL SHIPYARD
BLDG.12, CODE 440 DATE: 08/12/87

CHARLESTON , SC 29408 ,
CONTACT: MR. WAYNE H. NEVJLLE RELEASED BY:
‘ 67AL,vGEBRG 0. GREENE PE,PHD

CC/FC: NVBA/PCE PAGE NO.: !
SAMPLE 1D #104
LAB !D : 87080228
PARAMETER DATE RECEIVED: 08/04/87
PCB ANALYSIS
AROCLOR 106 10 pom
ARQCLOR (22! {10 pom
AROCLOR 1232 {10 ppm
"A0CLOR 1242 (10 ppn
JCLOP ;248 (10 ppm
SAubbuR 1254 ©10 pom
AROCLDR 1240 <10 ppm
ARQCLOR 1242 : <10 pom

EXTRACTION & COMCENTRATION YES



5090
Ser 461,22/585

MEMORANDUM 210CT 1987
From: Code 461.22
To: File
Via:s {1} Code 460
(2) Code 46
Subj: ENVIRONMENTAL INCIDENT REPORT #87-88

Encl: (1) Spill message report
(2) Map of spill site
(3) General Engineering Laboratories lab analysis

1. Nature of incident; PCB trangformer oil spill occurred when
an insolator rod was broken.

2. Location of incident: Resource Recovery Facility, building
1278

3. When notified: Date: 14 Sep 87 Time: 0830
4. Notified by: Mark Epstein, Code 462.2

5. Immediate action taken: Shop 07 personnel applied absorbent
to the spill area, which was approximately 25 square feet, The
transformer wae partially drained off and the 0il collected in
three 55 gallon drums, The area was secured with plastic
covering and a boundry line, enclosure (l). The National
Response Center was notified by Sarah Morey and a spill message
report was sent in accordance with CNSYDINST 5090.1, enclosure
(1) On September 16 the spill site was excuvated and the
transformer was decontaminated by Shop 07 spill response team,
Samples of the soil and wipes of the transformer and equipment
used for cleanup were taken tc General Engineering Laboratories
for PCB analysis. Location of samples and wipes taken are
indicated on enclosure (2).

6. Follow-up action taken or planned: The results of the wipes
taken from the transformer and cleanup equipment indicated PCB
contamination above the EPA limit of 10 micrograms per 100
centimeters squared, (10 ug/l00cm?). These results are shown on
GEL Laboratory report sample ID numbers 147 and 148 enclosure
(3)., Additional deconning of the transformer was completed
September 2] and the results of the analygis indicated
satisfactory limits., Sample ID numbers 153, 154 and 155 list the
satisfactory results enclosure (3). The final action planned is
to dispose of PCB contaminated il apdyo rough DRMO
contractors and recover the sjte wit halt.

SCOTT SCHAFER
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GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
. Charleston, S.C. 29407 Charleston, $.C. 29417
Fngineering Consulting Phone (803) 556-8171

smical Analysis

Tua)boratory Certitication Number 10120

CLIENT: CHARLESTON NAVAL SHIPYARD
BLDG.12, CODE 440 PATE: 09/21/87

CHARLESTON y SC 29408
CONTACT; MR. SCQOTT SCHAFER RELEASED
GEORBE C. OREENE PE, PHD

CC/FC: NVBA/PCBI PAGE NO..
BAMPLE 1D #1140 LI H Hi42
LAB 1D + 87090835 87090034 87090837
PARAMETER DATE RECEIVED: 0%/172/87 09/12/87 09/17/87
ARCCLOR 1014 (30 ppm (50 ppm <50 ppm
ARODCLOR 1221 {50 ppm (50 ppm {50 ppm
AROCLOR 1232 {50 ppm {50 ppm {S0 ppm
AROCLOR 242 <30 ppm <50 ppm {30 ppm
AROCLOR 1248 {50 ppm {50 ppm {50 ppm
AROCLOR 1254 {80 ppm {30 ppm (30 ppm
AROCLOR 1240 <30 ppm (S0 ppm (30 ppm
) AROCLOR 1242 (S50 ppm {50 ppm {50 ppm
EXTRACTION & CONCENTRATION YES YES YES



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.Q. Box 30712
. Charlesion, §.C. 29407 Charleston, 5.C. 29417
-aineering Consulting Phone (803) 556-8171

nical Analysis

L.goralory Cerlilication Number 10120

CLIENT: CHARLESTON NAVAL SHIPYARD

BLDG.12, CODE 440 DATE: 09/21/87
CHARLESTON , SC 29408
CONTACT: MR. SCOTT SCHAFER RELEASED BY: C%. g;ﬁ %&Z
GEORGE U, GREENE PE,PHD
CC/FC: NVBA/PCE2 PAGE NO.: 1
BAMPLE ID @ W144 #145 146 $147
LAB ID : B709083% 67050840  B705084]1 87090842
PARAMETER DATE RECEIVED: 09/17/87  09/17/87  09/17/87  09/17/87
ARDCLOR 1016 (1% (1* ¢q* .
AROCLOR 1221 (1 « (I (1
AROCLOR 1232 Q1 (1 ¢4 (1
ARDCLOR 1242 {1 Q 1 <1
AROCLOR {248 1110 1350 120 1600
ARDCLOR 1254 1 ) 1 3
AROCLOR §240 {1 1 (1 <1
AROCLOR 1242 a 13 a <1
EXTRACTION & CONCENTRATION YES YES YES YES

* Mierograms per swab



1313 Ashley River Road P.O. Box 30712
Charleston, S.C. 29407 Charleston, S.C. 20417

, ﬂ GENERAL ENGINEERING LABORATORIES

vineering Consulting Phone (803) 556-8171
_mical Analysis

Liboratory Certification Number 10120

CLIENT: CHARLESTON NAVAL SHIPYARD :
BLDG.12, CODE 440 DATE: 09/21/87

CHARLESTON y st 27408
CONYACT: MR, SCOTT SCHAFER RELEASED BY:
:GEGRGE C. GREENE PE,PHD

cC/FC: NWBA/PCR2 PAGE NO.: 1
SAMPLE 1D 1 M148 #1149\ - #4150
LAB 10 1 B7090843 87090844 87090845
PARAMETER DATE RECEIVED: 09/17/87 0%/17/87 09/17/87
AROCLOR 1014 (1% ¢yr {1
ARDCLOR 1221 {1 {1 {1
ARDCLOR 1232 {1 1 {1
ARDCLOR 1242 {1 (1 (1
ARQOCLOR 1248 745 {1 <1
ARDCLOR 1254 <1 {1 1
AROCLOR 1240 {1 {1 {1
ARODCLOR 1242 1 (1 <t
EXTRACTION & CONCENTRATION YES YES YES

* Micrograms per swab



GENERAL ENGINEERING LABORATORIES

1313 Ashley River Road P.O. Box 30712
. Churleston, S.C. 29407 Charleston, S.C. 29417
P-~ineering Consulting Phone (803) 556-8171

t aical Analysis

iL&D!OfﬂlOFY Cenlitication Number 10120

CLIENT: CHARLESTON NAVAL SHIPYARD

BLDG.12, CODE 440 DATE: 09/23/87
CHARLESTON , SC 29408
CONTACT: MR. SCOTT SCHAFER RELEASEDy BY :
. GEORGE C. GREENE PE,PHD
CC/FC: NVBA/PCB2 6;? PABE NO.1 |
SAMPLE 1D 151 H152 #153 #154
LAB 1D i1 87091012 87091013 87091014 87091015
PARAMETER DATE RECEIVED: 09/21/87  09/21/87  09/21/87  09/21/87
AROCLOR 1014 (¥ (1 (o (o
ARDCLOR 1221 a (1 (1 (1
AROCLOR 1232 (4 (1 (1 Q
ARDCLOR 1242 1 (1 « <1
AROCLOR 1248 3 2 2 ?
AROCLOR 1254 (1 (4 I3 3
AROCLOR 1240 (1 (1 3 <1
} AROCLOR {262 3 (1 3 (1
EXTRACTION & CONCENTRATION YES YES YES YES

*Micrograms per swab



GENERAL ENGINEERING LABORATORIES

e 1313 Ashley River Road P.O. Box 30712
i : . Charleston, S.C. 29407 Charleston, S.C. 29417
Engineering Consulting Phone (803) 556-8171

~-amical Analysis

ranoratory Cerlification Number 10120

CLIENT: CHARLESTON NAVAL SHIPYARD
BLDG.12, CODE 440 DATE: 09/23/97

. CHARLESTON , SC 29408
CONTACT: MR, SCOTT SCHAFER RELEASED, B :
4 GEORBE C./ GREENE PE,PHD
J‘l."-

CC/FC: NVBA/PCB2 PAGE NO.: 1
SAMPLE 1D &+ #1359 #1586
LAB 10 1 870910146 87091017
PARAMETER DATE RECEIVED: 09/21/87  09/21/87
AROCLOR 1016 (a* (a*
ARDCLOR 1221 1 ¢
AROCLOR 1232 1 4
ARDCLOR 1242 (1 «
AROCLOR 1248 16 (1
AROCLOR 1254 « (1
ARDCLOR 1260 (1 (1
_ ARDCLOR 1262 (1 <1
EXTRACTION & CONCENTRATION YES YES

* Miecrograms' per swab



APPENDIX M

Old Plating Shop Waste Treatment Area - Analytical Data



GENERAL ENGINEERING LABORATORIES

Favironmental Engincering and Analvtical Servives

[ Abaestaey Cectificatings:

r ASTRUINS B b1 PR TISARTIN
Prrrap e . 211
( r N Lt i
tmppe b Ceeene B PRD vy -
Vipe Llemes Lo o NEYETL Approved

S Waprrgtion Mot e

' CERTIFICATE OF ANALYSIS

Client: ENVIRONMENTAL & SAFETY DESIGNS, INC

P.0. BOX 341315

MEMPHIS , TN 28184
Contacts MR. J. SPEAKMAN, PhD, PE

Date: 02/146/89

1 '/‘1
Released by: ”/// ‘L ALidl s o
ALLAN M, CRANE
Page No.1 1

. . i o S— T

cc/fc: ENSA/CR2

-

Sample 1D 1 PW-1 PW-t Pu-1 PW-3
{(4’) {(3*) 6" (4’)
02/06/89 02/06/89 02/04/89 02/04/89
Lab ID 1 8902044) 89020442 83020443 89020444
Sample Type 1 IS 15 15 15
Date Received: 02/06/89 02/046/89 02/06/89 02/06/89
Parameter Collected by : GEL GEL 6EL GEL
CHROMIUM 21.2 ppm 27.56 ppm 24.4 ppa 25.8 ppm
ACID DIGESTION YES YES YES YES
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GENERAL ENGINEERING LABORATORIES

- Frvironmeatal Pnpgincering and Analvtical Services

Fabarainev ¢ ertificsting, " -
[Precrdent . e
N
Ciearpn t {lrrene [ I'wiy tt 10,
Vige {leneyingg A 21891
AN T PN YT TE S B R R ) |

Lo
CERTIFICATE OF ANALYNIS

ASE IS

Client: ENVIRDNMENTAL & SAFETY DESIGNS, INC
P.0. BOX 341319 Dater 02/14/89
MEMPHIS y TN 36184 "7

Contactt MRk. J. SPEAKMAN, PhD, PE keleased byt (471" 4w

ALLAN M. CRANE
Page No.1 1

cc/fc: ENSA/CR2

—— e - o —— ——

Sample ID 1 PW-3 PW-3
{5°) (&)
02/06/8%9 02/04/8%9
Lab 1D t 89020445 89020444
Sampie Type ¢ 1S 15
Date Receivedr 02/04/89 02/06/89
Parameter Collected by : GEL GEL
CHROMIUM J.83 ppm 8.38 ppm
ACID DIGESTION YES YES -
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Client:
P.0. BOX 34131%

MEMPHIS , TN 3sies
Contact® MR. J. SPEAKMAN, PhD, PE

cc/fc1 ENSA/ENSAM

CERTIFICATE OF ANALYSIS

ENVIRONMENTAL & SAFETY DESIGNS, INC

GENEFRAL ENGINEERING LABORATORILES

Pasiconmental Fongincering and Analvtical Services

Fabnratary Cretficatinne:

1N [ R RA RN 17::1»‘
ot m
N ngan
A 1N €
Ny Appraved

Date: 02/146/89
7

2N
Released by L{L/?féyﬂéylc
ALLAN M. CRANE

— eeemm www Gy w9 Il-l - ll" an 4 45 48 & - a .‘ql III.

Page No.1 |
Sample ID t PW-4 PU-4 PW-6 PW-13
(4’) (S’) 6) {4‘)
02/07/89 02/07/89 02/07/89 02/07/8%9
Lab ID 1 89020534 89020333 89020536 89020537
Sample Type 1 1S 15 1S 15
Date Received: 02/08/69 02/08/8%9 02/08/8%9 02/08/89
Parameter Collected by ¢ GEL GEL GEL GEL
CADMIUM 15.5 ppm
CHROMILM ?.79 ppm 7.10 ppm 17.9 ppm 128 ppm
ACID DIGESTION YES YES YES YES
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GUENERALD ENGINEERING LABORATORIES

Enviconmental! Fogineering and Analstical Sevsaees
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CERTIFICATE OF ANALYSIS

Client:
P.0O. BOX 341215
MEMPHIS » TN 38184
Contact: MR. J. SPEAKMAN, PhD, PE

cc/fct ENSA/ENSAM

ENVIRONMENTAL & SAFETY DESIGNS, INC

Released byt

/

Date: 02/14/89

] ~

ALLAN M. CRANE
" Page No.: |

Sample ID t PH-13 PW-13
{(5°) (6')
02/07/89 02/07/89
Lab 1D 1 89020538 89020539
Sample Type : 1S 15
Date Received: 02/08/89 02/08/89
Parameter Collected by @ GEL GEL
CADMIUNM 3.688 ppa 0.716 ppm
CHROMIUM 46 .6 ppm 9.57 ppm
ACID DIGESTION YES YES

PU-14
(47)
02/07/89
89020540
135
02/08/89
GEL

1.02 ppa

YES

PH-14
{3
02/07/89
89020541
15
02/08/89
GEL

- —— . —— . A v S - e

vy <

R -\r‘("r‘\r



GENERAL ENGINEFERING LABORNTORIEES

Vaviennmental Fogineering and Analvtical Services
I wbhnraters Cortificatinac:
(] PETU g
' A
g ! R ENLEE 109>
pem eee ot g
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{FRYIFICATE OF ANALYSIS

Client:t ENVIRONMENTAL & SAFETY DEBIGNS, INC
P.0. BOX 34131S
MEMPHIS , TN 38184

Contact: MR. J. SPEAKMAN, PhD, PE

Date: 02/146/89
A s
{{1/7 ,*gbﬁhx/
ALLAN M. CRANE
Page No.: |

Released by:

cc/fc1 ENSA/ENSAM

- — — — " — > —— i > -

A e — o —— - > - - -

Sample ID 1 PW-14 PW-14 PW-14 PW-14
{(6’) 4’) (57) {6’}
02/07/89 02/07/89 02/07/89 02/07/89
Lab 1D 1 89020542 89020543 89020544 89020545
Sampie Type 1 1S 15 15 1S
Date Received) 02/08/89 02/08/89 02/08/89 02/08/89
Parameter Collected by t GEL GEL GEL GEL
CADMIUNM 0.596 ppm 13.36 ppm 2.3t ppm 1.32 ppm
ACID DIGESTION YES YES YES YES

- -y -l T I T .
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APPENDIX N

Pressure Tested Waste Qil Line



1088,

SEPT. 20,

89 & 90

SZP 91 THE INFORMATION IS

LINE FROM TANK 3806-0 TO,
KILO, FOR TWO (2) HOURS ¢

MEMORANDUNM:
FROM: 3. A. WASHINAGTON, JR. CODE 7004
TO: LES FLYNN, KEMRON ENV.
BUBJ: WASTE OIL LINES TESTING,
1. LES PER QUR CONSERVATION 28
FOLLOWS.
(A) OCT. 13, l1088:
PRESSURE TES8TED WASTE QIL
J9-A & D, 3001-A AND PIER
(B) NOV. 7, 1989:

(C}

PRESSURE TESTED WASTE OIL
390-A & D, 3008-0 AND PIER
PRESSURE LOS8 DURING TEST

NOV. &8, 1900:

PRESIURE TESTED WASTE OIL
30-4A & D, 30068-0 AND PIER
PRESSURE LQ0SS DURING TEST

Post-it™ drana fax transmittsi memo 76N

LINE FROM TANX 3001-A T0,
KILO, FOR TWO (2) HOURS o
3 PSI.

LINE FROM TANX 3801-A TO,
(3) HOURS @

KILO, FOR TWC
3 psSI.

DEPUTY DIRECT

1001

AS

TANXS
40 PSI

TANXS
48 PSI

TANKS
40 P81




[ Y RV Vow ofF wuwl Juu FUbed™ QU 1&) UICOIE |

DEPARTMENT OF THE NAVY AREA CODE 803.
NAVAL BUPRLY CENTER AUTOVON B85
CHARLESTON, BOUTH CAROLINA 28408-8300 IN REPLY REFER TO:

11018
7007087
20 JUN 92

From: Commanding Officer, Naval Supply Center, Charleaton, BC
To: Bouthern Diviasion, Naval Facilites Enginearing Command,

Charleston, BC
SBubj: PRESSURE TESTING WASTE QIL SYSTEM
1. Par your request the following is submitted:

(a) Thuraday, November 7, 1901, presaure tested wagte oil
line from tank 3901-A via 3801-B pumphouse to, tanke 30A & D,
3806K, L, M, N, 0, P, Chicora Tank Farm and Pier Kilo, tor
two (2) hours at 48 pai pressure lose during test 3 pai.
(Note: Pressure loge through valves packing gland.)

{b) Thursday, June 4, 16962, pressure tested waste oll line
ifrom tank 3001-A via 3001-B pumphouse to, tanka 30A & D,
3008K, L, M, N, 0, P, Chicora Tank Farm, and Pier Xilo, for
two (2) hours at 80 pei pressure losa during test¢t nons.
(Note: Reason for line temting before regularly scheduled
teat ia Novamber 1062, linae develop a leak at tank 3I906L
located at Chicora Tank Farm. Per SOP entire waste oil
gystem mugt be testaed.)

T B. G. Stuart
By direction

Post-it™ brand fax transmittal memo 7674

G R N A 27T

S




APPENDIX P

Subcontract Laboratory QA/QC Plan

Note: Will be submitted when a laboratory is selected.



APPENDIX Q

Resumes of Key Project Personnel



HENRY H. BEIRO
SENIOR GEOLOGIST

EDUCATION: B.S., Geology, 1981

B.S., Biology, 1986

CERTIFICATION: 1989, Professional Geologist

EXPERIENCE:

Completed a $1.5 miillion project at the Y-12 weapons plant in
Oak Ridge, TN involving soil borings, groundwater well
installation, and sampling.

Review and writing Quality Assurance/Quality Control
documents, work plans and field sampling plans for military
installations in the US with Martin Marietta Energy System’s
Hazardous Waste Remedial Action Program (HAZWRAP]).

Designed the Tuskeegee, AL Landfill, installed monitoring wells
and trained operators.

Conducted and managed field gas chromatography for soil gas
investigations, the most recent was Phelps Collins ANG,
Alpena, Ml in October 1991.

Managed and supervised core drilling, rotary drilling, auger
drilling and churn drilling operations at various sites.



MARK E. BOWERS, CHEMIST

EDUCATION: M.S., Environmental Pollution Control, The

Pennsylvania State University/1988
B.A., Chemistry, Magna Cum Laude, University of
North Carolina - Wilmington/1986

CERTIFICATION: Industrial Hygienist in Training, American Board of

Industrial Hygiene

EXPERIENCE:

Performed data validation following EPA Laboratory Data Validation
Functional Guidelines for Evaluating Organics and Inorganics Analysis
and EPA Precision and Accuracy Statements for alternative analytical
methods.

Developed and implemented Quality Assurance Project Plans (QAPPS)
for NPL Site RI/FS in Kentucky, South Carolina and Tennessee.

Developed QAPPs for numerous projects under EnSafe’s joint venture
contract with the Southern Division of the Naval Facilities Engineering
Command Comprehensive Long-Term Environmental Action Navy

(CLEAN) program (Maryland, Virginia, Tennessee, and Texas).

Developed QAPPs for RCRA and State driven site investigations in
Arkansas, Rhode Island and Arizona.

Drafted Health and Safety Plans for site investigations in conjunction
with an NPL site in Kentucky, and numerous hazardous materials/waste
sites in Pennsylvania, Arizona, Maryland, Texas, and Tennessee.

Assisted in the Development of Baseline and Post-Remedial Risk
Assessments for NPL sites in South Carolina and Tennessee.

Performed soil sampling at pesticide contaminated sites in Arizona,
Missouri, South Carolina and Florida.

Employed as Project Manager/Environmental Scientist conducting pre-



Bowers

Page 2

conveyance environmental audits, asbestos-containing materials
surveys, soil and groundwater contamination investigations, supervising
soil remediation projects, and preparing project proposals including
budgets and schedules.

L Coordinated and supervised the closure of underground storage tank
systems including ‘Special Waste’ disposal operations.

L Designed and conducted industrial hygiene testing programs for
industrial clients in Mississippi, Arkansas, and Tennessee.



BENJAMIN J. BRANTLEY,
GEOLOGIST

EDUCATION: M.S., Geology, (Concentration in Geophysics) Memphis

State/1990
B.S., Geology, Memphis State/1984

CERTIFICATION: Registered Geologist TN (#1602)

AFFILIATIONS: NGWA

American Geophysical Union

EXPERIENCE:

Project Geologist responsible for supervision of underground storage
tank closures per the Tennessee Department of Environment and
Conservation’s UST Division Guidelines.

Project Geologist for preparation and implementation of Environmental
Assessment Plans and Environmental Assessment Reports for Tennessee
Department of Environment and Conservation, Division of UST.

Responsible for numerous "preconveyance" Phase I environmental
audits to determine potential presence of hazardous substances at sites
under consideration for commercial and/or residential sale or
development.

Conducted numerous Phase II and Phase III Preliminary Contamination
Assessments.



WILLIAM D. BACKUS,
GEOLOGIST

EDUCATION: B.S., Geology, Memphis State, 1985

CERTIFICATION: 1991, Registered Geologist
1991, Certified HaZardous Materials Manager

EXPERIENCE:

L Mr. Backus has a diverse background in the management,
design and implementation of geophysical techniques at
uncontrolled hazardous waste sites.

L Managed a $5.5 million CERCLA removal at a wood treating
Superfund site.

L Performed an extensive geophysical survey at a petroleum
refinery service contractor site in conjunction with Region Il
EPA and the Commonwealth of Puerto Rico.

L Managed a large project to develop the contingency plan for
Region IV EPA’s emergency response to a catastrophic
earthquake along the New Madrid or Charleston Fault Zone.

L Performed numerous geophysical surveys at RCRA and CERCLA
HW sites.

o Responded to many emergency spills of hazardous chemicals
and wastes as a technical assistance contractor to Region IV
EPA.



BARTON T. DOUGLAS,

GEOLOGIST
EDUCATION: M.S., Geology, 1990
B.S., Geology, 1986
EXPERIENCE:
L Designed and implemented a hydrologic investigation of TCE

contamination in the municipal water supply of Douglas, MI.

Conducted aquifer pumping tests and slug tests on sites in
Millington, TN, Indianapolis, IN, and an NPL site in Fairfax, SC.

Project manager for the removal and remediation of two leaking
underground storage tanks at an auto maintenance facility in
Memphis, TN.

Assisted in the design and construction of a groundwater
remediation system at the TCE contaminated site in Millington,
TN. Tasks included placement and installation of fourteen
remediation wells.

Participated in an environmental audit of a storage facility in
Memphis, TN.

Involved in the installation and sampling of numerous
groundwater monitoring wells on NPL sites in western
Tennessee.



DAVID H. FELTER
REGISTERED GEOLOGIST

EDUCATION: B.S., Geology, 1983
CERTIFICATION: 1992, Registered Geologist
EXPERIENCE:

L Project geologist responsible for the implementation of an EAP
and generation of the EAR for tank (t-301) at NAS Memphis.

L Geologist responsible for generation of section E - Groundwater
Monitoring Program for the Part B Application for WPNSTA
Yorktown,

L Project geologist/project manager for over 75 Site Inspection,

Preliminary Assessment, Expanded Site Inspection, and Hazard
Ranking System reports.



DAVID W. FUEHRER,
GEOLOGIST

EDUCATION: M.S., Geology, Bowling Green State University/1981
B.A., Geology, Knox College/1979

CERTIFICATION: Registered Professional Geologist TN #0679
Registered Professional Geologist AR #624

EXPERIENCE:

° Generated 19 exploration and drilling prospects in five offshore areas in
the Gulf of Mexico and created five regional geologic studies in the
Texas Gulf Coast Basin.

o Co-authored research and reports for the work plans on three Superfund
sites in Kentucky and Tennessee.

° Completed Phase I Audits at a number of commercial and industrial
sites in Tennessee and Mississippi.

° Responsible for geologic, geo-technical and hydrogeologic
investigations required for permitting at a planned hazardous waste
disposal facility.

L Involved in the construction and sampling of groundwater monitoring
wells in eastern Tennessee.

o Conducted Phase II Audits involving drilling and sampling for seven
clients in five states.

L Supervised the installation of groundwater monitoring wells and
participated in the sampling of those wells at a Superfund site in
western Tennessee.

o Authored one work plan and contributed to other work plans and
projects for U.S. Navy "CLEAN" investigations.



GINNY L. GRAY,
GEOLOGIST

EDUCATION: B.A., Geology cum Laude Austin Peay State
University/1987

CERTIFICATION: Registered Geologist, TN
EXPERIENCE:

® On the Chase Site in Doiglas, Ml, Ms. Gray implemented a field
sampling protocol to identify levels of PCBs and Chromium for a
contractor bid package.

® Conducted land burial site investigation at Oak Ridge National
Laboratory to monitor for prediction and extent of transmission
of radionuclides.

° Prepared a feasibility study for Open Burning/Open Detonation
Part B RCRA Permit at NAS Key West.

° Prepared a Part B RCRA Permit and a Hazardous Waste
Management Plan for NAS Oceana.

o Sampled groundwater monitoring wells for hazardous substance
contamination and supervised weli drilling operations at
Memphis, Tennessee state Superfund site.

o Conducted continuing investigation of steel mini- mill "fluff"
dump in Virginia to determine the areal and vertical extent of
contamination by a listed hazardous waste. This investigation
included preparation of remedial action proposals and their
respective feasibilities.

® Conducted preliminary assessment of DRMO storage vard at
Naval Air Station Pensacola for hazardous waste contamination.

o Responsible for design and implementation of various
"preconveyance"” environmental audits to determine potential
soil contamination at various sites being considered for
commercial and/or residential development.



Gray
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Developed a Hazard Communication Program for the City of
Memphis Public Works Division. These programs required
compliance surveys, development of compliance manuals, as
well as coordination with city officials.

Conducted remedial investigations at facilities for sites with
potential soil and/or groundwater contamination involving
pesticides, chlorinated solvents, and petroleum products.

Prepared closure plans for several hazardous waste storage
yards at Naval Base Norfolk, NAS Jacksonville, and Naval
Air Station Oceana.

Field supervision and implementation of numerous underground
storage tank removal investigations. Field assessments include
soil sampling and/or monitoring well installation with
groundwater sampling.

Site Manager for two (CERCLA) Superfund Sites in Ohio and
Mclean Counties, Kentucky. Responsible for negotiations with
USEPA, R!/FS implementation, budgeting, resource allocation,
etc.

Conducted sampling of drums at pesticide spill site.
Responsible for selecting removal contractor and supervised off
site disposal to permitted hazardous waste facility.

Performed karst investigation at western Kentucky Superfund
site to determine potential contaminant migration pathways and
turbulent flow aquifer characteristics on-site.



GERALD T. HAVERKOST,
GEOLOGIST

EDUCATION: B.S., Geology, University of Kentucky, 1989

CERTIFICATION: Registered Geologist, TN 1762

EXPERIENCE:

Site Geologist for a chlorinated solvent contaminated TN state
Superfund site. Tasks included work plan design, field supervision,
data reduction, and report generation.

Site Geologist for a CERCLA RI/FS of a former pesticide formulating
facility in South Carolina. Tasks included implementation of a field
sampling plan, data reduction, and report generation.

Prepared a QA/QC plan necessary for conducting soil/groundwater
investigations under provisions of the Mississippi Groundwater
Protection Trust Fund.

Site Geologist for a chlorinated solvent contaminated industrial facility
in Indiana. Tasks included monitoring well installations and in-situ soil
gas monitoring.

Assistant Geologist for a hydrogeologic investigation conducted on a
chlorinated solvent contaminated site in Michigan. Field investigation
included deep soil borings, monitoring well installations, and report
generation.

Developed and implemented closures at numerous UST sites, Tasks
included conducting assessments of leaking USTs and supervision of
corrective actions.

Responsible for conducting "preconveyance” investigations to evaluate
potential soil/groundwater contamination at sites being considered for
commercial development.

Served as a staff geologist for an engineering firm in Marietta, GA.
Responsibilities included project management and assistance with
numerous drilling projects. '



CONWAY TODD HUGHES lil
GEOLOGIST

EDUCATION: M.S. Geology, Memphis State University, 1982

B.S. Geology/Earth Science, Middle Tennessee State
University, 1980

CERTIFICATION: Registered Geologist, Tennessee

EXPERIENCE:

Conducted a prepurchase Phase 1 and Phase 2 environmental
assessments at multiple industrial plants owned by ABB Sprout-
Bauer located in the United States and Canada for Machinenfabrik
Andritz Actiengeselischaft.

State Superfund site involving contamination with various
hazardous substances at the Stauffer Chemical Plant in Mt.
Pleasant, TN.

Seven years conducting geologic and hydrogeologic investigations
at solid and hazardous waste sites in Tennessee. Reviewed
geologic and hydrogeologic site conditions and data for siting and
operational permit or closure of sanitary and industrial landfills and
hazardous waste treatment storage and investigations, well
installations and sampling. Prepared reports summarizing site
conditions and recommending site usage.

National Priority List involving groundwater contamination of a
regional aquifer at the Carrier Plant in Collierville, TN.

National Priority List site involving groundwater contamination
with heavy metals at the Murray Ohio Site in Lawrenceburg, TN.

State Superfund site involving groundwater contaminated with
industrial solvents at the Genesco Site in Brentwood, TN.

National Priority List site involving groundwater contaminated by
pesticides at the Arlington Blending Site in Arlington, TN.
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State Superfund involving creosote contamination at the Wrigtey
Charcoal Plant in Lyles, TN.

State Superfund site involving removal of PCB contaminated soil
at the Modine Piant in Lawrenceburg, TN.

State Superfund site involving groundwater contaminated with
industrial solvents at the Heil-Quaker Plant in Lewisburg, TN.

State Superfund site involving groundwater contaminated with
solvents at the Sperry-Univac Site in Bristol, TN.

Conducted preliminary site evaluations of the Newsome Station
and Spicewood Hollow potential landfill sites at the Metro
Nashville Landfill sighting.

Conducted various activities including preliminary and final
geologic and hydrogeologic assessments of potential landfill sites
including soil classification and segregation, monitoring well
installation, monitoring system evaluation for numerous counties,
municipalities, industries and commercial landfills in Middle
Tennessee.



LYNN S. HURLEY,

GEOLOGIST

EDUCATION: B.S., Geology cum Laude, Memphis State
University/1982

CONTINUING EDUCATION:

NGWA—Principles of Groundwater

Remediation Technologies, Inc.—Bioremediation of
Hazardous Waste

Executive Enterprises, Inc.—Environmental
Regulations Course

CERTIFICATION: Registered Geologist, TN (#1332)

EXPERIENCE:

Responsible for design and implementation of various “preconveyance"”
environmental audits to determine potential presence of hazardous
substances at sites under consideration for commercial and/or
residential sale or development.

Conducted Contract Laboratory Protocol level groundwater sampling of
monitoring wells for TCE contamination and supervised well drilling
connected with RI/FS investigations at an NPL site.

Project Geologist for remedial investigations at facilities for sites with
potential soil and/or groundwater contamination involving pesticides,
chlorinated solvents, and petroleum products.

Project Geologist responsible for field supervision and implementation
of underground storage tank removal investigations. Field assessments
included soil sampling and/or monitoring well installation with
groundwater sampling.

Responsible for preparation of Environmental Assessment Plans and
Corrective Action Plans for the Tennessee Department of Environment
and Conservation, Division of Underground Storage Tanks, following
remedial investigations.



Hurley
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Served in an oversight capacity for all field activities associated with
remedial investigations involving the removal of numerous underground
petroleum and hazardous substance storage tanks.

Responsible for design, preparation and implementation of a sampiing
plan for Tennessee landfill containing hazardous substances.

Site Geologist for Site Inspections at two Naval facilities in New
Orleans, Louisiana under the U.S. Navy "CLEAN" contract.
Responsible for preparation, coordination, implementation, and
oversight of all field activities including geophysical surveys, soit and
groundwater sampling, well installation, and material disposal.
Authored Site Inspection Reports for both facilities.

Served in an oversight capacity during remediation and sampling of
chlordane contaminated soils in Tucson, Arizona. Responsible for
coordination of on-site personnel with state officials and contractors,
and coordination of all field activities.

Familiar with RCRA and CERCLA guidelines as they pertain to field
investigation and report preparation.



ANDREW C. KIM
CHEMIST

EDUCATION: B.S. Chemistry, Rutgers University/1989

A.S. Engineering Science, Bergen Community College/1985

TRAINING: OSHA 40 Hour Health and Safety Training
EXPERIENCE:
] Developed and implemented Quality Assurance Project Plans (QAPPs) and performed

the role of Quality Assurance/Quality Control (QA/QC) Project Manager for a
number of projects under the Ensafe/Allen & Hoshall CLEAN program with the
Southern Division of the Naval Facilities Engineering Command Comprehensive
Long-Term Environmental Action Navy program. The QA/QC Manager is
responsible for overseeing the project quality assurance aspects of the data under the
U.S. EPA CONTRACT LABORATORY PROGRAM and under the NAVY
ENERGY AND ENVIRONMENTAL SUPPORT ACTIVITY (NEESA).

Knowledgeable in the field of technical analytical data evaluation, review and
validation under the EPA Contract Laboratory Program, Standard Operating
Procedures.

Received approximately two years experience with Buckman Laboratory, Inc. as
Quality Control Chemist dealing with analytical instrumentation and with quality
control measures.

Four years of analytical experiences with methodologies and instrumentations, such
as GC/FID & PID, GC/ECD, HPLCs, UV/IR Spectroscopy, and various wet
chemistry methodologies.
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EDUCATION: M.S., Geology, Memphis State University/1989

B.S., Geology, University of Tennessee at
Chattanooga/1985

CERTIFICATION: Registered Professional Geologist TN1112

EXPERIENCE:

Project Manager/Geologist developed RCRA Facility Investigations
and directed field operations at Naval facilitics. Investigated shallow
subsurface and shallow aquifer systems to define contaminant migratory
pathways and evaluate health risks. Data used to determine the proper
worker protection for the demolition of a pesticide-contaminated storage
facility.

Project Manager developed and implemented UST closures in
compliance with local, state and federal (RCRA) laws and regulations.
Conducted assessments of leaking UST sites and completed corrective
actions for petroleum hydrocarbon contaminated soil and groundwater
systems. Completed UST- related projects in Tennessee, Mississippi,
Missouri, Alabama, Indiana, Texas, and Kentucky.

Project Geologist designed and directed field activities of a Site
Inspection of a land disposal facility for the US Navy. Prepared a Site
Inspection report under CERCLA protocol for the preparation of a
Hazard Ranking Score of the facility.

Project Geologist conducted state and private industry site
investigations: assessing geohydrologic conditions, determined nature
and extent of site contamination, dealt with organo-pesticides,
chlorinated hydrocarbons, non-halogenated hydrocarbons, chlorides,
cyanides and PCB’s.

Project Coordinator overseeing the emergency remedial response
action at a PCB spill site in Akron, Ohio. Activities included removal
of PCB-contaminated soils, oil-cooled capacitors containing PCB
dielectric fluids and decontamination of PCB contaminated concrete
floors and walls. Designed and implemented sampling scheme for
verification of cleanup of PCB contaminated areas.
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Geologist supervised drilling operations, installed monitoring wells,
monitored health and safety compliance, and collected soil and
groundwater samples following CLP protocol.

Geologist investigating a proposed hazardous waste incinerator site:
characterized stratigraphy, geologic structure and geohydrologic
conditions.

Assistant Geologist for a long-term groundwater monitoring program
at a Tennessee State Superfund site: quarterly groundwater sampling
under CLP protocol, collected and reduced groundwater data and
prepared piezometric maps and geologic cross-section delineating the
distribution of a chlorinated hydrocarbon plume in a multiple aquifer
system.

Investigator conducting Phase I environmental site assessments and
environmental compliance audits consistent with the “due diligence"
clause of CERCLA. Reviewed facility operation for compliance with
local, state and federal environmental laws and regulations. Identified
potential environmental compliance problems and estimated cost for
corrective action. Conducted audits in close cooperation with investors,
legal counsel, and lending institutions and their attorneys. Designed
and conducted Phase IT audit investigations where subsurface and
groundwater contamination was indicated.

Field Coordinator on hazardous materials abatement sites: monitoring
heaith and safety compliance and consulting.
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Co-authored RCRA Facility Investigation Plan (RFI) and
Verification Investigation Plan (VI) for the Naval Explosive
Ordnance Disposal Technical Center (NEODTC), Stump Neck
Annex, Indian Head, Maryland. The project dealt with the
investigation of contaminated soils, surface water and
groundwater. The contaminates of concern are 40 CFR 264
Appendix IX metals, semi-volatiles, volatiles and explosive
compounds, such as RDX, HMX, and TNT.

Authored a groundwater monitoring program for an industrial
site in Memphis, Tennessee. The contaminates of concern are
trichloroethene, tetrachloroethylene, cyanide, and metals.

Performed an investigation of macropores and their contribution
to sinkhole collapse and contaminant migration in karst terrain.

Versed in groundwater computer modeling.

Performed microgravity survey for the detection of cave
passages.

Assisted in dye traces for the delineation of drainage basins.

Assisted in the installation of monitoring wells, and piezometers
for a groundwater remedial investigation.

Assisted in the quarterly sampling of over 40 monitoring wells
under CLP protocol at a Tennessee Stated Superfund site.

Assisted in conducting Phase | environmental compliance
audits.

Assisted in conducting Phase 1l audit investigations to
determine surface and groundwater contamination.
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L Assisted in the quarterly groundwater sampling under CLP
protocol at a pesticide processing facility in Fairfax, South
Carolina. The contaminants of concern are semi-volatiles,
volatiles, metals, and organo-pesticides.
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coordination with Bostwanan authorities.

Groundwater protection regulatory analysis with the
Connecticut Department of Environmental protection.
Responsibilities included technical review and
enforcement at hazardous waste sites and sanitary
landfills.

Multiple language skills including Spanish and Mandarin Chinese
(verbal skills).

Experience in RCRA groundwater protection standards
and implementation of those standards in an industrial
context.
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Program Manager for Southern Division Naval Facilities Engineering
Command Comprehensive Long-term Environmental Action, Navy
(CLEAN) District I environmental services contract. The CLEAN
District I contract encompasses DOD implementation of CERCLA;
compliance with RCRA; underground storage tank program
implementation; asbestos abatement; oil and hazardous substance spill
contingency planning; and spill response management. The program
has a 10-year duration and a $100 million maximum budget.

Manager of Remedial Investigation/Feasibility Study (RI/FS) projects at
National Priorities List (NPL) sites in Olaton and Island, KY. Each
site is being investigated for potential air, surface water, soil and
groundwater releases of ammonia, metals, sulfides, ammonia and
chlorides.

Directed numerous environmental compliance projects involving multi-
disciplinary teams. He has managed six open-end hazardous waste
compliance contracts for the U.S. Navy, involving more than 40
installations in eight states, Puerto Rico, Bermuda and Iceland. Those
contracts included preparation of facility closure plans; sampling,
analysis and data interpretation; negotiating "how clean is clean" with
regulatory officials; closure plans and specifications and closure
certifications.

Performed audits of air emissions, industrial discharges, hazardous
wastes, underground storage tanks and hazard communication programs
for steel mills, aluminum mills and recycling plants, auto parts
fabricators, concrete plants, aggregate mines, plastic formulation plants,
forges and wood milling plants.



Speakman

page 2

Directed underground tank assessment/closure/ removal/remediation
projects involving benzene, acetone, toluene, naptha, and petroleum
fuels at Santa Ana, CA; Charleston, SC; Lawrenceburg and Memphis,
TN; Dallas, TX, and Yorktown, VA. Projects involved removal of as
many as six (6) tanks concurrently.

Author and certifying engineer for numerous oil spill prevention,
control and countermeasures plans, including US Navy installations in
KY, OH, MS, TN, VA, Bermuda, Iceland and Puerto Rico.

Certifying engineer of record for closure of hazardous waste facilities,
including container storage, treatment and storage tanks and surface
impoundments in FL, GA, SC and TN. Prepared RCRA closure plans
for additional facility types, including landfills, land treatment units and
"miscellaneous units” (specifically military ordnance open burning/open
detonation units).

Manager of PCB spill investigation, Work/Sampling/Health and Safety
Plan preparation, negotiations with TN Department of Health and
Environment, and supervision of remediation.

Site manager, field investigation, immediate removal, groundwater
monitoring at inactive HW Lagoon, Western MI.

Author of Feasibility Study Work Plan for American Creosote Works
NPL site in Jackson, TN.

Supervised preparation of engineering plans and specifications for
closure of hazardous waste surface impoundments at NAS Jacksonville
(2 units), and NAS Pensacola (3 units) and MCLB Albany, GA.
Closure-in-place designs included various cap configurations, meeting
or exceeding USEPA impermeability requirements, while providing for
subsequent beneficial use of the surfaces.
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Directed RCRA permanent status permit applications for the Lake City
(Independence, MO), Holston (Kingsport, TN) and Milan, TN Army
Ammunition Plants. Those facilities operate multiple hazardous waste
storage and treatment facilities, i.e. container storage buildings, surface
impoundments, waste piles, incinerators, and treatment units; handling
corrosive, reactive (including explosive), ignitable and toxic hazardous
wastes.
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B.S., Geology, Memphis State University/1982
B.S., Biology, Memphis State
University/1980

CERTIFICATION: Professional Geologist, TN, AR
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EXPERIENCE:

Generated stratigraphic correlations of upper Cretaceous and Tertiary
trends of South Texas with concentration in the Wilcox and Frio
formations. Responsible for regional correlations of E-logs,
preparation of stratigraphic cross sections, development and updating of
structure maps, and well spotting and digitizing.

Conducted remedial site investigations at facilities for sites with
potential soil and/or groundwater contamination involving chlorinated
hydrocarbons and petroleum products. Field assessments included
in-situ monitoring of organic vapors utilizing an organic vapor detector
and/or a scanning infrared spectrophotometer.

Responsible for the design and implementation of "preconveyance”
investigations to determine potential soil contamination at various sites
being considered for commercial development.

Field supervision and implementation of closure plans for hazardous
waste facilities at Charleston, SC Naval Shipyard. Tasks included
removal of hazardous waste inventories, decontamination of tanks,
confirmation sampling of decontamination solutions and soil sampling at
container storage compounds operated by the Shipyard and Defense
Reutilization and Marketing Office.

Sampled groundwater monitoring wells for hazardous substance
contamination and supervised well drillers at Shelby County, TN state
Superfund site.
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Conducted a study of pesticide contamination in groundwater at an
industrial facility in Missouri. Field Investigation included soil boring,
monitoring well installation, determination of hydraulic gradients, data
reduction and analyses, and report generation.

Implemented groundwater investigation for photosensitive hazardous
substance contamination at NPL site.

Field supervision and implementation of closure plans for removal of
underground waste oil storage tanks and investigation of potential
contamination in soils and groundwater from tank releases.

Field supervision and implementation of sampling plan for hazardous
waste facilities at NAS Memphis. Task included Level B inspection of
former waste plating treatment storm sewer, and the sampling of soils
associated with defective joints. The task also included the sampling of
a former salvage yard for petroleum hydrocarbons and lead.

Field supervision and implementation of underground storage tank
removal investigations. Field assessments include soil sampling and/or
monitoring well installation with groundwater sampling and assessment
of hydrogeologic conditions.

Project geologist for interior survey of 120 acre underground room and
pillar mine. Additional tasks included surface investigation of karst
features, monitoring well installation, interpretation of borehole
geophysics, and subsequent groundwater sampling and data reduction.

Project geologist for hydrogeologic assessment of RCRA facilities.
Tasks include site selection and installation of groundwater monitoring
networks, slug tests, and subsequent data evaluation.

Project geologist for MCAS Cherry Point, RFI. Tasks included design
and implementation of Field Sampling Plan, including soil borings,
monitoring well installation, groundwater sampling, slug tests,
hydrogeologic characterization -- including divrnal and tidal influences
on the shallow aquifer and subsequent data reduction and report
generation.
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Project geologist for hydrogeologic assessment of a proposed TN state
Superfund site. Investigation included step drawdown and constant rate
aquifer pump test for design and installation of a groundwater treatment
system.

Project manager for CERCLA Remedial Investigation/Feasibility Study
for a former pesticide manufacturing facility. Tasks included the
design and implementation of geologic/hydrogeologic assessment for
volatile organic and pesticide contamination, subsequent data reduction,
and report generation. Project management included cost tracking,
scheduling, and continued regulatory compliance (i.e. Administrative
Order).

Project manager for CERCLA RI/FS for an industrial manufacturing
facility. Related tasks included the design and implementation of
geologic/hydrogeologic assessments for chlorinated solvent
contamination in soils and groundwater, Investigation included monitor
well installations, soil vapor extraction, borehole and surface
geophysics, and a constant rate aquifer pump test, with subsequent data
reduction and interpretation and RI report generation. Project
management duties included community relations, maintaining data
quality objectives, scheduling, waste disposal, and meeting
Administrative Order Requirements.

Supervised and directed remedial investigations (RI) per CERCLA
requirements at multiple NPL sites, Region 3, Region 4, Region 5 and
Region 6. Investigations included, but were not limited to, soil
analyses, monitor and recovery well installation, sampling and analyses
of groundwater, aquifer tests, borehole geophysics, surface geophysics
and data interpretation, including preparation and presentation of
assessment reports,



APPENDIX R

Well Casing Material

Source: US Amy Corps of Engineers. Leaching of metal pollutants from four well
casings used for groundwater monitoring. September 1989,

Hewett, Alan D. Groundwater Monitoring Well Review. Potential of Common
Well Casing Materials to Influence Aqueous Metal Concentrations. Spring, 1992.



Southern Division Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) is
committed to using only the most reliable methods to obtain the data used in its
investigations. Therefore, SOUTHNAVFACENGCOM recommends the use of well casings
made of Polyvinyl chloride (PVC) material for monitoring wells installed at NAS
Cecil Field. After reviewing the literature, SOUTHNAVFACENGCOM has concluded
that PVC is a superior well casing material when monitoring a plume consisting
of both metals and organics. Attached are two recent publication supportive of
SOUTHNAVFACENGCOM's position: "Influence of Casing Materials on Trace-Level
Chemicals in Well Water" (Parker, 1990) and "Leaching of metal pollutants from
four well casing used for ground-water monitoring" (Hewitt, 1989).

SOUTHNAVFACENGCOM requests USEPA consider the following information as required
in the "Alternate Well Casing Material Justification" form.

1. The Data Quality Objectives (DQD) for the samples to be collected from
wells with PVC casing per EPA/540/G- 87/003 *Data Quality Objectives for
Remedial Response Activities."

Response: The DQOs for the remedial investigation (RI) at Cecil Field are to
provide information of sufficient quality to support risk assessment and
feasibility study conclusions. The quality assurance and quality control (QA/QC)
procedures are specified in the Sampling and Analysis Plan (SAP). Sample
collection and accompanying QA/QC procedures are designed to meet USEPA level 4
criteria.

2. The anticipated compounds and their concentration range.

Response: The following is a list of the contaminants that exceeded an existing
maximum contaminant level (MCL) and the highest contaminant concentration
detected: Lead at 385 ug/1l, Chromium at 425 ug/l, benzene at 4 ug/l, Trichloreth-
ylene at 400 ug/l, and 1,1-Dichloroethane at 210 ug/l.

3. The anticipated residence time of the sample in the well and the aquifer's
productivity.

Response: Each well will be purged immediately before the sample is collected.
The anticipated residence time of the water prior to sampling should be less than
twenty minutes. The surficial aquifer is estimated to have a transmissivity
range of 0.05 to 3.93 m?/day.

4. The reason for not using a hybrid well.

Response: SOUTHNAVFACENGCOM feels that PVC is the preferred material when
sampling mixed waste plumes. Stainless steel may absorb or adsorb heavy metals
such as lead, chromium and arsenic. Also, the cutting oils used in the
manufacturing of stainless-steel riser and screen are difficult to remove. These
oils, if not completely removed by the decontamination cleaning, may contaminate
the well. Hybrid wells introduce additional problems, such as, the junction is
usually a weak point subject to breakage or is a place for down-hole equipment
to become ensnared.

CoalFid SAP
FO4.FGB.08.91 D-1



5. Literature on adsorption/desorption characteristics of the compounds and
elements of interest for the type of PVC to be used.

Response: Two reprints are attached that evaluate the sorptive characteristics
of stainless steel and PVC. The study tilted "Influence of Casing Materials on
Trace-level Chemicals in Well Water® (Parker, 1990), evaluated all the chemicals

of concern identified in previous Cecil Field studies except benzene and 1,1-
dichloroethane.

6. If an anticipated increase in thickness of the wall thickness will require
a larger annular space.

Response: No change in the annular space is required.

7. The type of PVC to be used and if available the manufacturers specifica-
tions. And an assurance that the FVC to be used does not leach, mask,
react or otherwise interfere with the contaminants being monitored within
the limits of the DQO(s).

Response: The PVC will comply with American Society of Testing and Materials
(ASTM) F480 and D1785.

SOUTHNAVFACENGCOM strongly believes that the quality of data obtained by using
PVC well construction materials will be equal to or an improvement over the use
of stainless steel as a general purpose well construction material.

CoolFid.SAP
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DEPARTMENT OF THE ARMY
COLD REGIONS RESEARCH AND ENGINEERING LABORATORY, CORPS OF ENGINEERS
HANOVER, NEW HAMPSHIRE 03755-1290
February 25, 1991

Applied Research Branch

Ms. Peggy Lane

ARB Environmental Services

2571 Executive Center Circle, East
Suite 100

Tallahassee, Florida 32301

Dear Ms. Lane:

1 have enclosed a copy of our journal article that compares the
sorption of organics and metals by four well casing materials (PVC, PFIE,
and stainless steel types 304 and 316). I have also included a more recent
study that compares the leaching of metals from these materials; this study
was conducted by Alan Hewitt. It is our opinion that since you are
monitoring for both VOC’s and metals that PVC is the best material to use in
your monitoring wells, provided that you do not anticipate encountering an
undiluted solvent of PVC. Stainless steel is not a good casing material to
use vhen monitoring for metals. Also, stainless steel should not be placed
in any environment that is corrosive. "The Handbook of Suggested Practices
for the Design and Installation of Ground-Water Monitoring Wells," by Linda
Aller et al. (1989, published by the Nationsl Water Well Association,
Dublin, Ohio) has an excellent discussion on corrosion of steel products.

If you would like any additional questions answered, please do not
hesitate to call me at 603-646-4393, Alan Hewitt can answer any questions
on our metals studies. He can be reached at 603-646-4388.
L3 FE3 91 22 19
I hope you find this materjal useful.

Sincerely,
-
(Kease Fooe
Louise V. Parker
Research Physical Scientist

Applied Research Branch

2 enclosures
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PREFACE

This report was prepared by Alan D. Hewitt, Research Chemist, Geochemical
Sciences Branch, Research Division, US. Army Cold Regions and Research and
Engineering Laboratory. This project was funded by the US. Army Toxic and
Hazardous Materials Agency (R-90 Multi-analytical Services), Martin H. Stutz,
Pproject monitor.

The author thanks Dr. Thomas F. Jenkins and Dr. Clarence Grant for assistance
in the experimental design, and Dr. Charles M. Reynolds, James H. Cragin, Dr.
Jenkins, Dr. Iskandar K Iskandar and Dr. Grant for critical reviews of the text.

The contents of this report are not to be used for advertising or promotional
purposes. Citation of brand names does not constitute an official endorsement or
approval of the use of such commerdial products.
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Leaching of Metal Pollutants From Four Well Casings
Used for Ground-water Monitoring

ALAN D. HEWITT

INTRODUCTION

Ground-water monitoring requires the installa-
tion of conduits to transfer water to the surface for
collection. Four commonly used well casings are
made from 2-in. (5-cm) diameter polyvinylchlo-
ride (PVCQ), stainless steel 304 (SS 304), stainless
steel 316 (S5 316) and polytetrafiuoroethylene
(PTFE) pipes. Representative sampling of ground
water requires that materials employed in the satu-
rated zone do not influence the concentration of
analytes of interest.

Only a few studies have reported the influence
of well-casing materials on the concentrations of
inorganic substances in ground water during wa-
ter quality analyses. Several studies have demon-
strated that these materials (stainless steel, PVC
and PTFE) sorb appreciable quantities of certain
ionic species (Eichholz et al. 1965, Miller 1982,
Hewitt 1989). Evidence also exists showing that
metals are released into ground water from stain-
less steel and PVC pipes (Houghton and Berger
1984, Barcelona and Helfrich 1986, Hewitt 1989).
The release of metal analytes by stainless steel has
been associated with its corrosion, which in some
instances has been observed to produce a hydrous
iron precipitate (Barcelona and Heifrich 1986,
Hewitt 1989).

Recently,alaboratory experiment was conducted
testing the effects of ground-water compositionon
the well casings cited above (Hewitt 1989). In this
experiment two concentrations of metals (As, Cd,
Cr and Pb), pH and total organic carbon were
introduced as ground-water soiution variables. Re-
sults of this experiment indicated that PTFE was
inert to the variables, whereas both PVC and stain-
less steel well casings were affected. These two
materials leached and sorbed some of the metals
introduced into the ground water. In addition,
several stainless steel casing sections developed

surface oxidation, which introduced a random
source of variation by providing release mecha-
nisms and active sites for sorption. PVC was a low-
levet source for Cd and provided sorption sites for
Pb. Stainless steel 316 was a low-level source for Cd
and provided sorption sites for As, Cr and Pb.
Stainless steel 304 was also a low-level source for
Cd and provided sorption sites for As and Pb. The
extent of the sorption or release of metals was often
influenced by the solution variabies. This study
concluded that the stainless steel casings were the
least suitable for monitoring the metals studied
(As, Cd, Cr and PDb) in the ground water solutions.

A concurrentstudy done at CRREL (Parkeretal.
1989) looked atground-water solutions spiked with
organic compounds exposed to the same four well
casings. In contrast to the results for metals, eight
(cis and trans-12-dichloroethylene, m-nitrotolu-
ene, trichloroethylene, chiorobenzene, o-,p- and
m-dichlorobenzene) of the ten organic compounds
studied sorbed more quickly and to a greater extent
onto PTFE than PVC and did not sorb onto the
stainless steels. The same results were obtained
when the water was treated with 2.0 g
NaCl/L to test for effects of ionic strength. These
findings support the earlier work of Reynolds and
Giltham (1985) who observed rapid sorption of
tetrachloroethylene by PTFE well casing. They
suggested that PTFE is the least desirable material
for a well casing when organic compounds are
monitored in ground water.

The results of these two recent CRREL studies
(Hewitt 1989, Parker et al. 1989) and supporting
evidence in the literature led to the suggestion that
PVC may be the best compromise among these four
well casings for monitoring ground water for both
inorganic and organic analytes (Parker et al. 1988).

The objective of this study is to examine metal
leaching characteristics of these four well-casing
materials in ground water. Leaching studies that



compare these four well casings have not been
reported in the literature. The results of this experi-
ment will determine which casings are the most or
the Jeast susceptible to leaching the metals. The
analvtes analvzed included all of the metals on the
Environmental Protection Agency's priority pol-
lutant list, along with copper.

MATERIALS AND METHODS

Materials

The PVC and stainless steel well casings were
obtained from Johnson Well Screen, and the PTFE
was obtained from MIP, Inc. All well casings were
specifically manufactured for ground-water moni-
toring. The casings all had approximately a 5-cm
inner-wall diameter and were cut in lengths of
approximately 2 cm. The exact length of the rings
depended on the wall thickness and diameter of
the pipe because we wanted to maintain a constant
surface area of 80 cm?. Cut surfaces composed 17%
of the area for the PTFE and PVC well casings and
9% for the stainless steels.

Precautions were taken during pipe milling to
prevent exposure to grease, dirt, oil and solvents,
and to avoid excessive handling. After milling, the
individual weil-casing rings wererinsed withdeion-
ized water (Millipore, Type 1) and air dried before
being placed into the ground-water-filled sample
containers. During rinsing we made no attempt to
remove surface discoloration or ink on the pipes;
we used them as we had received them from the
manufacturer. This limited cleaning was consistent
with commonly employed field protocols.* The
well-casing sections were handied with plastic
gloves and nylon forceps after milling. Two sec-
tions of the SS 316 pipe were not used because
excessive surface rust had formed. In general the
stainless steel well casings appeared to havedevel-
oped more rust during the 9-month storage period
than they had when first obtained. All experimen-
tal work was performed in class 100 cleanrooms.

Polypropylene jars (69 mm od x 62 mm height,
125ml., Model 6185-E37, Thomas Scientific) served
as the sample containers. The jars were soaked ina
10% v/v concentrated, redistilled HNO, (G. Fred-
rick Smith [GFS)) deionized water solution, then
rinsed with and soaked for several days in deion-
ized water prior to use. Other materials, such as the
7.5-mL samplealiquot bottles (polyethylene, Nagle),

*Personal communication with Louise V. Parker, CRREL,
1989.

pipette tips (Eppendorf), and the 2-L glass bottles
(reagent grade HNO, bottles, Baker), were cleaned
similarly.

Test design

Tests for the release of metals from PVC, PTFE,
S5 304 and S5 316 well casings were done in tripli-
cate by exposing sections of each to ground water
for periods of 1, 5, 20 and 40 days. Three sample
containers with no well casings served as controls
for each of the exposure periods. The containers
with and without well casings were filled with 98
mL of ground water collected from a 76-m-deep
domestic well system in Weatherfield, Vermont; 60
containers, 12 with a single section of each of the
four well-casing candidates (12 x4) and 12 controls,
made up the experimental sample setup. The well-
casing rings were submerged in the ground-water-
filled sample containers creating a pipe-surface-
area-to-aqueous-volume ratio of 0.82 an®/am>. This
experimental design provides a surface-area-to-
solution ratio similar to that of well casings in
ground-water monitoring wells below the satu-
rated zone; however, the ratio is much lower than
that which exists for well screens.

Samples were prepared by transferring weighed
amounts of ground water into each jar from asingle
2-L glass bottle. The jars were selected randomly
for the experiment because the ground water was
transported in three separate 2-L glass bottles. The
pH and conductivity of the ground water from all
of the bottles was 7.8 and 2.40 x 10~ mho/cm, re-
spectively. Ground water collected from this source
previously showed similar pH and conductivity
levels (Hewitt 1989). While the well casings were
exposed to the ground water, the jars were sealed
with a cap and stored in the dark at 24°C. After the
well-casing sections had been removed from the
jars atthe end of each time interval, 2 mL of concen-
trated HNO, (GFS) was added to the ground water
to bring the pH below 1.0. Studies have shown that
addification below pH 1.5is effectivein preventing
the loss of trace metais from natural waters (Sub-
ramanian et al. 1978). The acidified, ground-water-
filled jars were recapped, hand-swirled for 10 sec-
onds, then left at rest for at least 72 hours before we
transferred a 5-mL aliquot to a 7.5-mL sample vial
(polyethylene, Nagle) for the subsequent determi-
nation of Ag, As, Ba, Cd, Cu, Cr, Pb and Se.

The entire experimental setup was duplicated
for the analysis of Hg, except that we determined
Hg immediately after the ground-water-filled jar
was acidified.

In a preliminary experiment, ground water
stored in the polypropylene jars was spiked with



Cd, Crand Pbtoseeif sorption of metalsions on the
jar walls would interfere with the test results. These
metal ions, added to the ground water and stored
for 6 days in the sample jars, were recovered upon
addification (Table 1). The desorption of metal ions
from container walis has been reported by Choa et
al. (1968). For this preliminary test,5.00ug/L of Cd,
Crand Pbwas allowed tositin ground-water-filled
jars (100 mL) for 6 days. Then we added 2 mL of
concentrated HNO, (GFS), hand swirled the solu-
tion for 10 seconds, and removed a 5-mL aliquot. A
second 5-mL aliquot was removed 72 hours later,
following the same procedure. The results in Table
1show thatan average of 95% of the aqueous metal
was recovered immediately after acidification, and
aliquots removed 3 days later showed only 2% (not
significant at the 95% confidence level) additional
analyte recovery. Thus the metals either remained
in the laboratory ground-water solution or were
desorbed from the jar walls quickly upon adidifica-
tion.

Table 1. Recovery of Cd, Cr and Pb (4.90 ug/l)
from ground water stored in the sample jars and
allowed to equilibrate for 6 days before being
acidified with 2 mL of concentrated HNO,.

Acidification period
Less than 10 minutes 72 hours
Amorirt Amount
& gddert Percent & odgrrt Percent

(neil) recovered {pgfL) recovered
Cd 4.65 949 472 96.3

4.2 9.3 485 9.0
Cr 4.48 N4 458 935

4.48 N4 4.69 95.7
Pb 493 100.2 472 96.3

4.72 96.3 5.01 102.2
Average
recovery 95.1% 97.2%
Analysis

Silver, arsenic, barium, cadmium, copper, chro-
mium and lead were determined by Graphite Fur-
nace Atomic Absorption (GFAA) using a Perkin-
Elmer (PE) model 403 Atomic Absorption Spectro-
photometer (AAS) coupled with a PE model 2200
heated graphiteatomizer. Instrumental procedures
followed the general guidelines provided in the
manufacturer’s instrument manual (Perkin-Elmer
1981). Hand injections of either 20, 50 or 100 pL
were employed for the analytes mentioned above.

For the determination of Se, a matrix modifier—
0.015 mg Pd and 0.01 mg Mg(NO,),—was added
so that the charring temperature could be raised to
1200°C. Of this group, only As and Se determina-
tions required deuterium background correction.

Mercury was determined bv Cold Vapor Atomic
Absorption (CVAA). We employed a 48-mL ali-
quot for the Hg determinations, following a modi-
fied Hatch and Ott (1968) procedure. Aliquots of 48 -
mL of ground water were reduced with 2 mL of
10% v/v stannous chloride and then sparged with

Hg-free air. The reduced Hg vapor passed through
a Mg(ClO,), water vapor trap into an optical cell
designed o enhance detection (Tuncel and Ato-
man 1980). The optical cell was positioned in the
light path of the PE model 403 AAS.

Mermry was determined the same day that well
casings were removed from ground-water-filled
jars tolimit volatilization of Hg fromsolution (Coyne
and Collins 1972, Lo and Wai 1975) and to avoid
vapor contamination associated with storage in
poly containers (Cragin 1979). All of the other
metals were determined within 2 weeks after the
last exposure period.

Analysis procedures were designed to achieve
detection limits of 1% or less of the present domes-
tic water quality levels set by the EPA (Table 2).
Selenium, determined by graphite furnace, was the
only metal with a detection limit slightly above this
level (Table 2). Method Detection Limits (MDLs)
were established following the procedure outlined
in the Federal Register (1984) for the analysis of a
sample in a given solution. The MDL estimate
requires that a minimum of seven replicate deter-
minations be made of an analyte concentration that
is one to five times the estimated detection level.

Table 2. EPA interim primary
drinking water quality levels
(1983) and the method detec-

tion limits (MDL),

EPA primnary

drinking water

levels MDL

Metal ng/L) (ug/L)
Ar $0 048
Ba 1000 23
Cd 10 0.059
Cu 1000 43
Cr L) 0.16
P S0 0.1
Hg 20 0.010
Sc {1 021
Ag 50 012




Table‘ 3. Summary of ANOVA and LSD determinations for average analyte concentrations (ug/L).
Materials with common underlining are not different at the 95% confidence level as determined by the LSD.

Days Well casing

Days Well cuasing

1 Conmol PTFE PVC SS34 55316

45 6.0 6.6 7.1 77

SDe14)

5 PTFE Control PVC S5304 SS316
53 5.8 6.6 78 59

(ISD=21)

20 PTFE Control PVC 55304 S5316
55 59 6.1 74 1n3

(SD=22)

40 PTFE PVC Control SS304 SS5316
52 5.6 59 7.0 101

(LSD=20)
b. Chromium
1 Control PTFE PVC SS34& SS316
020 022 1.3 160 606
(LSD = 9.76)
5 Control PTFE PVC 85316 S5304
020 022 112 1™ 334
(LSD = 0.31) -
20 PTFE Control PVC 55316 SS304
019 022 120 330 461
{LSD = 1.17)
40 Control PTFE PVC 955316 S5304
Q.21 021 1.11 25 513
(LSD = 1.04)

¢ Lead

1 Control PTFE 55316 5534 PVC
016 035 090 134 246

(LSD = 1.45)

5 Control PTFE S5316 SS304 PVC
021 0 127 15% 23

(LSD = 1.53)

20 Control PTFE 55316 PVC SS3
014 035 1.00 1.04 286

(LSD = 280)

40 PIFE Control PVC S5316 SS304
021 033 078 126 206

(LSD = 1.52)
d. Copper

1 PVC S5304 Control PTFE $§5316
94 10.7 119 121 358

(LSD = 12.0)
5 PTFE PVC Control SS304 58316
7.8 9.9 101 1.0 426

(LSD = 12.4)
20 PVC PTFE Control 55304 55316
6.8 83 101 261 812

(LSD = 38.5)
40 PVC PTFE S5304 Control S5316
4.4 52 115 40 83

(LSD = 17.2}

The MDL is obtained by multiplying the standard
deviation of the replicate measurements by the
appropriate one-sided f-statistic corresponding to
n-1degrees of freedom at the 99% confidence level.

Each sample aliquot with a determined analyte
concentrationabove the MDL wasanalyzed atleast
twice. Analyte concentrations were based on the
average peak heights from a strip chart recording.

Aqueous calibration standards for Ag, As, Cd,
Cr, Cu, Pb, Hg and Se were prepared by diluting
1000-mg/L certified atomic absorption stock solu-
tions (Fisher Scientific Corp.). A Ba stock standard
was made by dissolving a weighed amount of
Ba(NO,), (Baker, Reagent Grade) in deionized
water. e\/zorking standards were prepared indeion-
ized water acidified to 2% v/v with HNO, (GFS).

Calibrations were established by determining
three different concentration standards in tripli-

cate. Standards wererandomly introduced through-
out the course of sample analysis, and all of the
calibration curves were linear over the concentra-
tion range examined. To see if the intercepts were
significantly different from zero, we compared the
residuals for the models with an intercept and for
the models with zero intercept using the F-ratio at
the 95% confidence level. Analyte concentrations
in the samples and controls were determined based
on the slope and intercept only if the intercept was
deemed significant. Otherwise, a zero-intercept
linear model was employed.

To assess ieaching of metals from the surfaces of
the four well-casing materials, an analysis of vari-
ance (ANOVA) was performed on those metals
(Ba, Cr, Cu and Pb) that had been consistently
found above the established MDL for the four well-
casing materials and the control. If a significant



difference was detected by the ANOVA among the
average analyte concentrations in the ground wa-
ter for a given material, then a Least-Significant-
Difference (LSD) analysis was performed. Both
analyses (ANOVA and LSD) used the 95% confi-
dence level. The results of these analyses estab-
lished which well casings contributed particular
analytes to the ground water over and above those
contributed by other wcll casings or the control for
the different exposure periods (Table 3). In addi-
tion the aqueous metal concentrations that exceed
1% of the EPA drinking water quality jevel were
identified. This low-level warning criterion was
chosen since this study did not always establish the
native levels present in the ground water. Thus, the
contribution of metals from the well casings could
range from one or more orders of magnitude above
the background concentrations.

RESULTS

Barium

The analysis of the 1-day exposure samples
showed that all of the ground-water-filied vessels
containing pipe sections had aqueous Ba concen-
trations that were significantly greater than that of
the control; however, all of the values were low
(Table 3a). The subsequent exposure periods do
not follow this pattern but instead established that
S5 316 was the only material that consistently
contributed significant levels of Ba to the solution
relative to the other samples and the controls (Fig.
1a). The average increase in aqueous concentration
for the ground water exposed to SS 316 was about
70% compared to the control. After 5 days of expo-
sure, ground water in contact with SS 316 devel-
oped aqueous Ba concentrations that exceeded 1%
of the drinking water quality level established by
the EPA. None of the other well casings tested
produced aqueous Ba concentrations thatexceeded
1% of the EPA drinking water quality criterion or
were significantly different from the control after
the initial exposure period.

Cadmium

We did not use ANOVA with Cd since the
majority of concentrations determined were below
the MDL (Appendix A). After 1 day of exposure,
both ground-water sojutions containing 5316 and
PVC had aqueous Cd that exceeded 1% of the EPA
drinking water quality level.

Figure 1b shows the average Cd concentrations
determined for the control and well casings. It
appears that Cd is initially released fromSS316and

PVC but becomes resorbed onto the well casing
with time. Stainless steel 316 contributes approxi-
mately an order of magnitude (more than 10% of
the EPA drinking water quality level in some cases)
more Cd than PVC for equivalent exposure peri-
ods.

Chromium

Beyond the 1-day exposure, the analysis consis-
tently demonstrated that both stainless steel well
casings contributed significantly greater quantities
of Cr to the ground water than the controi or the
other materials tested (Table 3b). These metal well
casings, along with PVC, increased Cr concentra-
tions in the ground water above 1% of the EPA
drinking water quality level (Fig. 1c). The extent of
the Cr contamination coming from the PVC was
three to five times less than that coming from the 85
304, which usually showed the highest average
contamination for a given exposure period, the ex-
ception being the initial exposure period.

The ANOVA and LSD tests failed to distinguish
any difference between the materials for the 1-day
exposure because of the large variation among the
the three SS 316 samples. If SS 316 is removed, the
analysis shows both PVC and SS 304 to contribute
significantly greater quantities of Cr to the ground
water than do the control and PTFE. The oniy
material that showed a consistent trend was SS 304
(Fig. 1c), which created increasing concentrations
of Cr with time. Throughout the experiment there
was no significant difference for Cr between the
control and the PTFE well casing.

Lead

The first two exposure periods showed PVC to
leach the greatest amount of Pb and to be signifi-
cantly different from the controland PTFE. The two
longest exposure periods showed that SS 304
leached the greatest amount of Pb to ground water;
however, the levels observed in solution for §S 304
were only statistically different from the rest for the
40-day exposure period (Table 3¢). The average
levels obtained for both of the stainless steels and
for PVC consistently exceeded 1% of the EPA drink-
ing water quality standard (Fig. 1d).

The most distinctive trend was the decrease in
Pb with increasing time of exposure for PVC (Fig.
1d). Both stainless steel well casings showed slight
decreases in Pb levels after aqueous concentration
maxima were obtained. The Pb that was initially
released was resorbed by the PVC and stainless
steel well casings. Throughout the experiment, there
was no significant difference among the control, 5§
316 and PTFE.
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Figure 1. Ground-water leaching of metals from well casings being examined. Common letters
next to points denote no significant difference at the 0.05% confidence interval as determined by
ANOVA and LSD.
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Figure 1 (cont'd).

Copper

The statistical analysis distinguished S5 316 as
the only materiai that contributed significantly more
Cu when exposed to ground water than the other
materials tested (Table 3d). Aqueous concentra-
tions exceeded 80 pug/L for S5 316 versus about 10
ug/L for the other materials and the control.

Both PTFE and PVC well casing showed a gen-
eral trend of decreasing Cu with increasing time of
exposure and often showed concentrations below
the control (Fig 1e). This trend, along with the lack
of any trend with respect to the control, demon-
strates that these two plastic pipes provided the
substrate for sorption.

Arsenic, mercury, selenium and silver

The determinations for As, Hg, Se and Ag were
not statistically analyzed because the majority of
the concentrations were at or below the established
MDLs. Based on the analysis methods employed,
none of the well casings consistently contributed
As, Hg or Ag above 1% or Se above 2% of the EPA
drinking water quality level.

DISCUSSION

Ground water was collected from a domestic
well system and stored in sealed 2-L glass bottles



for approximately 24 hours prior to being trans-
ferred into test jars. Ground water collected in this
fashion is aerated at the faucet and exposed to an
oxygen-rich environment every time the lid of the
container is removed. Handling the ground water
in this manner most likely changed the oxidation
potential, facilitating oxidation reactions (Stumm
and Morgan 1970). We made no attempt to simu-
late the natural ground-water redox state or to
quantitatively assess the chemical equilibria that
existed during the course of this experiment.
There was visible rust on 11 of 24 sections of the
stainless steel pipes (Table 4). Each pipe section
was carefuily examined prior to submersion and
after removal from the ground water. In this ex-
periment and in a previous one (Hewitt 1989),
oxidation on the stain)ess steel was predominantly
found on the wall. If oxidation is providing sites for
sorption or release mechanisms, then the freshly
cut surfaces were most likely not a major factor in
the behavior of these two materials. Fresh surfaces
on the PVC pipe is not an experimental artifact
since PVC well screen is made by slotting the pipe.
It was apparent from the values determined for
the control samples that the three 2-L glass bottles
used to transport the ground water had different

concentrations of aqueous Cu {(Appendix A). The
range of aqueous Cu concentrations most likely
reflect the residence time of the ground waterin the
household and well plumbing. Three distinct pop-
ulations of Cu concentration were determined for
the controls at the 99% confidence level (X, =
9.8200, 11 = 4; X, = 1034022, n = 5; X, = 16,0400, n
= 3). Differences between adjacent mean concen-
trations were established by testing against the
maximurmn variance determined for all of popula-
tions (i.e., X,X, and X, X,).

The groups established by the three Cu popula-
tions were then tested to determine if any of the
other metals found above its MDL were also sig-
nificantly different. Table 5 presents the averages
and standard deviations for the metal groups based
on the Cu populations for the controls. Only Pb
shows the same increasing mean concentration
trend as the Cu groupings; however, the averages
for the adjacent Pb groups were not significantly
different at the 95% or even the 80% confidence
level when analyzed in the same manner as the Cu
populations. This analysis establishes that only Cu
was significantly influenced by the sample prepa-
ration procedure. Mixing the ground water from
the three collection bottles would have eliminated

Table 4. Physical state of stainless steel pipes after exposure to

ground water,

Section

1 2 3 4 5

— WR
— R

6 7 8 9 1w 11 12

— WR WR ER WR WR WR

KEY: WR = rust on wall: ER = rust on edge; dash means no rust.

Table 5. Average metal concentrations for the controls
. based on the groups established by the Cu populations

(ug/L).
Populations Cu Cr o As Ba
1 Avg. 98 w2 al 035 5.2
Std. Dev. 00 0.021 0.00 0114 092
2 Avg. 103 020 0.2% 048 5.8
Std. Dev. 019 0032 014 0.00 029
3 Avg. 160° 02 028 048 56
Std. Dev. 0.0 0.021 0.048 0.00 0.75

* Satistically different at the 99% confidence level.



Table 6. Summary of results.

Cd Cr Pb Cu

Materials that keached >14% of
the EPA drinking water quality

level in ground-water solutions.  S5316 55316 SS34  S5304 NA®
pvC  Ss8316 PVC
PVC 55316
Material that showed the
highest average overall amount
of analyte jeached §5316 S$5316 S5304 S534 S5316
* Does not apply.

this artifact. The ievel of Culeached from the SS 316
far exceeded thedifference between the established
populations.

The results of this study support our previous
work (Hewitt 1989) showing that PTFE is the least
reactive material, whereas both PVC and stainjess
steel well casings influence aqueous concentra-
tions of metals in laboratory ground-water solu-
tions. As in the first study, the variance among the
stainless steel replicates was often the greatest,
indicating that this material is susceptible to pro-
ducing random error. Both studies found that SS
316 and PVC leach and sorb Cd; in addition, these
two materials, along with SS 304, sorb Pb. Studies
in the future should be conducted under anoxic
conditions to see if oxidation of the stainless steel is
simply an artifact of these experiments. If corrosion
of stainless steel is absent under reducing condi-
tions, then we might expect less random variation
and less of an influence on the metal analytes in
ground-water solutions.

Asummary of the results (Table 6) clearly shows
that the stainiess steels were the greatest sources of
contamination under these experimental condi-
tions. When PVC leached metals (Pb, Cr and Cd)
that exceeded 1% of the EPA drinking water qual-
ity spedifications into solution, there was always a
trend showing a decrease in concentration with
time of exposure. This would suggest that the
leaching of Pb, Cr and Cd from PVC is a surface
process and is small. Most likely the initial release
could be decreased by more extensive cleaning
before the pipes are used. The same statement does
not apply to the stainless steel well casings. In the
cases of leached Cu from SS 316 and leached Cr
from SS 304, the concentrations of these metals con-
tinually increased with time over 40 days. It is pos-
sible that stainless steels could supply these ana-
lytes to ground water over an extended period of
time, perhaps the entire life of the casing.

CONCLUSION
Among the four types of well casings tested,

- PTFE was the only material that did not leach any

of the nine metals examined. The other materials
tested in this experiment (PVC, 55 304 and S5 316)
compromised laboratory ground-water sampies
by contributing analytes of interest (Ba, Cd, Cr, Pb
and Cu). Investigations where only trace metalsare
of interest should use PTFE below the saturated
zone. PYC would be the appropriate second choice
since its influence on metal analytes appears pre-
dictable and small. In contrast, the two stainless
steel materials should be avoided.
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APPENDIX A: LEVELS OF CD, PB, CR, BA AND CU DETERMINED
IN GROUND-WATER SOLUTIONS (M&TL).

A\Gx
Time b

Pipe Replicate  (daws) Number  Cd P Cr Ba Cu
Cntrl 1 1 1 <D* on 021 4.2 9.8
Cnirl 2 1 2 <D o.n 0.19 1.6 9.8
Cnirl 3 1 3 -eD 0.26 0.2 48 16.0
Cntrl 1 5 4 <D 040 8.15 55 10.5
Cntrl 2 5 5 <D on 0.24 58 9.8
Cniri 3 5 6 <D on 020 6.1 101
Cntrl 1 20 7 <D on 024 6.1 10.1
Cniri 2 20 8 <D on 02 6.1 9.8
Cniri 3 20 9 <D 019 0.20 55 105
Cntrl 1 40 10 <D 0.42 020 54 10.1
Cnirl 2 40 n <D 024 020 57 16.0
Cnerl 3 40 12 <D 033 024 63 16.0
PTFE 1 1 1 <D 0.40 0.19 59 108
PTFE 2 1 2 <D 0.26 028 6.1 9.8
PTFE 3 1 3 <D 0.40 0.19 59 157
PTFE 1 -] 4 anz 0.40 024 49 9.1
FTFE 2 5 5 <D 030 o 55 84
PTFE 3 5 6 <D o1 0.21 55 59
PTFE 1 20 7 a7z 040 0.21 5.8 153
PTFE 2 20 8 <D 030 0.16 52 49
PTFE 3 20 9 <D 036 0.19 55 4.6
PIFE 1 40 10 <D o1 0.21 4.9 43
PTFE 2 40 1 <D 0.11 0.16 55 7.0
PTFE 3 40 12 <D 0.40 026 52 43
PVC 1 1 1 Q109 19 1.13 6.7 94
PVC 2 1 2 012s 3.09 1.40 70 98
PVC 3 1 3 @17s 211 115 6.1 9.1
e 1 5 4 0075 239 115 73 8.0
PVC 2 -] 5 al42 243 130 6.4 13.2
PVC 3 5 6 09 1.87 091 6.1 84
rvC 1 20 7 <D m 130 64 119
PVC 2 20 8 <D 0.66 140 58 43
PVC 3 20 9 <D 034 0.91 6.1 43
PvC 1 40 10 <D 093 1.08 6.1 43
PVC 2 40 1 <D 0.75 1.03 52 43
PVC 3 40 12 <D 0.66 1.2 S5 4.6
S5 304 1 1 1 <D 0.48 1.2 67 9.8
55 304 2 1 2 <D 088 113 7.0 132
SS 304 3 1 3 <D 205 245 7.6 9.1
S5 304 1 5 4 <D 125 33 73 9.8
S5 304 2 5 5 <D 0.56 321 82 8.0
55 304 3 5 6 <D 247 348 79 153
S5 304 1 20 7 0092 0.80 436 73 91
S5 304 2 20 8 <D 281 17 76 49.7
55304 3 0 9 <D 498 559 73 196
S5 304 1 40 10 <D 297 510 6.7 9.1
5534 2 40 1 <D 147 45 64 9.4
55304 3 40 12 <D 173 5723 7.9 159
55316 1 1 1 2829 0.41 148 7.0 275
§5 316 2 1 2 209 0.60 1.29 73 x5
S5 316 3 1 3 2925 1.70 1536 87 “S5
S5 316 1 3 4 0217 0.96 1.8 85 372
5316 2 5 5 2930 230 1.9 115 37.6
85316 3 5 6 Q451 055 1.86 96 529
55316 1 20 7 axé6 15 k¥ ] 123 1022
55 316 2 0 8 0376 0.76 29 9.3 56.7
S5 316 k] 20 9 a6 073 350 123 8438
S5 316 1 40 10 0267 0.67 3.18 115 973
55 316 2 40 11 0384 0.75 1.94 9.0 772
S5 N6 3 40 12 0209 23 245 98 723
* Less than MDL
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Influence of Casing Materials on Trace-Level
Chemicals in Well Water

by Louise V. Parker, Alan D. Hewint, and Thomas F. Jenkins

Abstract :

Four well casing materiais — polyvinyl chloride (PVC), polytetrafiuoroethyiene (PTFE), and stainless steel 304
(SS 304) and 316 (SS 316) — were examined to determine their suitability for monitoring inorganic and organic
constituents in well water,

The inorganic study used a factorial design to test the effect of concentration of mixed metals (arsenic [As],
chromium [Cr], lead [Pb], and cadmium {Cd]), pH. and organic carbon. Sample times were 0.5, 4, 8, 24, and 72
hours. Except for slow loss of Pb, PTFE well casings had no significant effect on the concentration of metals in
solution. For the other casings, changes in analyte congentration often exceeded 10 percent in eight hours or less
and, thus, could bias analyses of samples taken from wells constructed with these materiais. Specifically, PVC casings
sorbed Pb and leached Cd: SS 316 casings sorbed As and Pb and leached Cd; and SS 304 casings sorbed As. Cr.
and Pb and ieached Cd. Both stainiess steel casing materials showed markedly poorer performance than the PVC cas-
ings.

The well casings were also tested for sorption/desorption of 10 organic substances from the following classes:
chlorinated alkenes, chlorinated aromatics. nitroaromatics and nitramines. Sampie times were 0. 1, 8, 24, and 72
hours, seven days, and six weeks. There were no detectable losses of analytes in any of the sample solutions containing
stainless steel weil casings. Significant loss of some analytes was observed in sample sotutions containing plastic
casings, although losses were always more rapid with the PTFE casings than with PVC. Chlorinated organic substances
were lost most rapidly. For samples containing PTFE casings. losses of some of these compounds were rapid enough
(>10 percent in eight hours) to be of concern for ground water monitoring. Losses of hydrophobic organic constituents

in sampies containing PTFE casings were correlated with the compound’s octanol/water partition coefficient.

Introduction

The U.S. Environmental Protection Agency’s
(EPAs) RCRA Ground Water Monitoring Technical
Enforcement Guidance Document (TEGD) (U.S. EPA
1986a) states that oniy fluorocarbon resins or stainless
steel (SS) casings should be used for monitoring volatile
organics in the saturated zone. The original draft of this
document (U.S. EPA 1985) suggested that Teflon® or
stainless steel 304 be used for all ground water monitor-
ing at RCRA sites. The EPA was concerned that many
of the casing materials used for ground water monitor-
ing could either affect the quality of the ground water
or did not have the long-term structural characteristics
required of RCRA monitoring wells. With respect to
the EPAY first concern, a review of the literature pub-
lished prior to 1986 did not reveal substantial evidence
to support the position taken by the EPA in either edi-
tion of this document (Parker et al. 1989).

Few studies have specifically addressed the possibie
interactions between well casing materials and metal
species. There is considerable evidence, however, that
sorption of metals by plastic and glass containers can

be significant (Eicholz et al. 1965, Robertson 1968, Bat-
ley and Gardner 1977, and Masse et al. 1981). In one
study of PVC well casings, there was negligible loss of
chromium but large losses of lead from a deionized
water solution (Miller 1982). Other studies with Pyrex
glass and polyethylene aiso found that lead was the most
rapidly lost analyte (Shendrikar et al. 1976). Barcelona
and Helfrich (1986) compared the concentrations of
several metal species in samples taken from adjacent
PVC, PTFE, and SS wells. They found increased levels
of iron in water samples from the non-purged SS well
to be the only statistically significant difference. In a
previous in situ study by Houghton and Berger (1984),
a steel-cased well appeared to leach a number of metal
species, including iron, cadmium. chromium. copper.
manganese. molybdenum, selenium, and zinc, when
compared with a PVC well and one constructed of acry-
lonitrile-butadiene-styrene (ABS).

Sorption of organic solutes by well casing materiais
has been reported in several publications. Miller (1982)
tested PVC well casing for sorption of trace levels (2-
14 ppb) of six halogenated organic compounds (bromo-



form. trichlorofluoromethane. trichloroethviene, 1.1.1-
trichloroethane, 1,1.2-trichioroethane. and tetrachloro-
ethylene) in aqueous solution and found slow losses of
tetrachloroethylene (25-50 percent in six weeks).

Reynolds and Gillham {1986} tested both PVC and
PTFE materials for sorption of trace levels (ppb) of five
halogenated organics. They found rapid sorption of
tetrachloroethylene by PTFE, slow sorption of 1.1.1-
trichloroethane, 1,1.2.2-tetrachloroethane and hexa-
chloroethane, and no sorption of bromoform. They also
found slow sorption of all the analytes except trichloroe-
thane by PVC. While 50 percent of the tetrachloroe-
thylene was sorbed by the PVC in five weeks. the same
amount was sorbed by PTFE in only eight hours. They
attributed loss of these organics to absorption and devei-
oped a model where uptake of the compound proceeds
by sorption/dissolution into the polymer surface, fol-
lowed by diffusion into the polymer matrix. However,
Reynolds and Gilham (1986) couid not predict which
organic chemicals were most susceptible to absorption.

Sykes et al. (1986) compared sorption of several
organics by PVC, §S, and PTFE well casings. The casing
materials were equilibrated for seven days (5 C) in ana-
lyte solution, placed in fresh analyte solution, and then
tested for iosses due to sorption after one and 24 hours.
After 24 hours they did not find any significant losses
for any of the casing materials.

While these studies indicate that sorption of some
organics may be a significant problem for plastic casings
over the long term, only the study by Miller (1982)
examined desorption during the first two weeks. In that
study, he observed some desorption (25 percent) of the
tetrachloroethylene that had been previously sorbed by

the PVC casings.

’ Casing materials may also leach a variety of organic
substances. In two studies { Miller 1982, Parker and Jenk-
ins 1986), analytical interferences in leachates from PVC
well casings were sought but none were found. Curran
and Tomson (1983) also examined the leachates from
five plastics, including PVC and PTFE. They found that
PTFE leached the fewest contaminants and that non-
glued PVC was a close second. While it is possibie that
organic substances such as lubricants used during manu-
facture or inks from printing could leach from stainiess
or plastic casings, no information currently availabie in
the literature confirms this.

It is interesting to note that despite the literature
that is available regarding sorption of organics by PTFE.
articies have recently been published that claim it is
superior for sampling organic substances (e.g., Bryden
and Smith 1989).

The purpose of the studies conducted by the authors
. was todetermine the suitability of four well casing mate-
rials (PVC, PTFE, SS304, and SS316) for monitoring
inorganic and organic solutes in ground water. To do
this. two separate studies were conducted. one for inor-
ganics and one for organics.

General Comments on the Inorganic and
Organic Studies

Two-inch (inner) diameter well casings manufac-
tured specifically for ground water monitoring were
used in all siudies. These casings were purchased speci-
fically for the studies and were stored in a cool. dry
room prior 10 use. Precautions were taken while the
casings were being cut to prevent contamination from
grease, dirt. oil. solvents. and excessive handling. The
ground water used in the studies was obtained from a
domestic well (249 feet [76m] deep) in Weathersfield.
Vermont. No attempt was made to maintain the native
dissolved oxygen level. As a general guideline for eval-
uating our results, we considered any change in concen-
tration (relative to the control samples) of 10 percent
in an eight-hour period to be the maximum change toler-
able.

Inorganic Study
Experimental

Mixed metal solutions were prepared by spiking
ground water with arsenic (As), cadmium (Cd), chro-
mium (Cr) and lead (Pb) at two concentrations: 50 and
100 ug/L (ppb) for As, Cr. and Pb, and 10 and 2 pg/L
for Cd. The higher concentrations are the current maxi-
mum concentration limits set by the EPA for drinking
water (U.S. EPA 1986b). Prior to treatment. the ground
water used in this study was analyzed and found to
contain no detectable amounts of any of these metais
at the sensitivity levels used for analysis. To simulate 2
wider range of ground water conditions. the tests were
run at the natural pH (7.8) of the well water pius a

. lower pH (5.8) and at two levels of organic carbon. HCl

(reagent grade) was added to lower the pH and S mg/L
(ppm) of humic acid was added to raise the organic
carbon content. A complete (2'} factorial experiment
was used 10 test the effect of these treatments (concen-
tration of metals, pH and organic carbon content)
(Table 1).

Because the wall thicknesses varied between the
plastic and the two stainless steel casings. the casings

TABLE 1 .
Matrix Design for Inorganic Study

Test Metal Organic Carbon

Condition Conceptrations’ pH Added’

1 high 78 no
2 high 7.8 yes
3 high 58 no
4 high 58 ves
5 low 78 no
6 low 78 ves
7 low 58 no
8 low S8 . ves

! High metal concentrations were 50 uy/L As. Cr. Pb, and 10 uy/L Cd.
Low metal concentrations were 10 ug/L As. Cr. Pb. snd 2 ug/L Cd.
S mp/L. humic scid was added as 8 source of organic carbon.




were cut to different lengths so that the surface area of
each was constant (80 cm®). Cut sections were rinsed
with deionized water and air-dried before use. Individ-
val well casings were then placed in 125mL polypro-
pvlene jars containing 100mL of test solution: the ratio
of casing surface area to aqueous volume was (.82 cm*/
mL. Similar jars that contained the test solutions without
any casings were used for control samples. The sample
vessels were covered, stored at 24 C and kept from
natural light. Duplicates were run for each combination
of variables and each casing material

Sample aliquots (2.5mL) were taken from each con-
tainer after 0.5, 4, 8, 24, and 72 hours. The aliquots were
placed in clean 7.5mL polyethylene vials and acidified
to a pH of less than 1 with nitric acid to prevent sorption
by the containers. Metal concentrations were obtained
by graphite furnace atomic absorption spectroscopy
(Perkin-Eimer, model 703 atomic absorption spectro-
photometer coupled with a PE model 2200 heated
graphite atomizer). The concentrations of metals given
in this study were measured as total.

The metal concentrations were normalized by divid-
ing the values obtained for sample solutions that con-
tained well casings by the values found for equivaient

controis. This allowed the results for both concentra-
tions to be analyzed by a single analysis of variance
{ANOVA). Thus. it was possible to simuitaneously test
for the effect of solute concentration. pH and organic
carbon at each sampie time for each casing material. If
a casing exernted no influence on analyte concentration.
the expected vaiue wouid be 1.00. An increase in the
ratio indicates that the well casing released metal into
the solution, while a decrease in the ratio indicates that
metal was sorbed by the casing.

Results and Discussions

Approximately half of the stainiess steel casings
showed signs of surface rust. In some cases (SS 316 at
a low pH), sufficient oxidation occurred to form a
hydrous iron oxide precipitate. This precipitate was
never observed in the control samples or those with
PVC or PTFE casings. While the authors realize that
rusting of the stainless casings is very condition-specific,
the test conditions should be generally representative
of shallow wells. Also, it was noticed that the casings
had rusted some during storage prior to any testing.

Table 2 gives the normalized mean values and stan-
dard deviations for each analyte, well casing and time.

TABLE 2
Normalized Mean Metal Values' for Samples as a Function of Time
Arsenic Cadmium Chromium Lead
Time Mesn Standard Mesn  Standard Mean  Standard  Meaa  Stasdard
(br}  Pipe Value Deviation Value Deviation Valne Deviation Valee Deviation
0S5 PVC 0991 = 0.038 101 = 0.025 101 = 0.018 0.999 = 0.009
PIFE = 099 = 0.050 1.01 = 0.01 1.01 = 0.007 1.00 = 0.026
$S304 0997 = 0.057 106 = 0.036 101 = 0.016 102 = 0.008
S8316 0.994 = 0.040 1.04 = 0.021 102 = 0.015 101 = 0.025
40 PVC 102 = 0.045 103 = 0.037 0.999 = 0.013 0.889 = 0.030
PTFE 0993 = 0.052 103 = 0.054 101 = 0.011 0974 = 0.019
$S304 0978 = 0.063 117 = 0.15 0957 = 0.037 0784 = 0.035
$S316  0.945 = 0.060 124 = 0.49 0921 = 0.052 0.803 = 0.077
80 PVC 100 = 0.045 115 = 0.037 100 = 0.014 0.893 = 0.035
PIFE 101 = 0.098 103 = 0.016 0.989 = 0019 0.985 = 0.032
SS34 0962 = 0.057 116 = 0.14 0972 = 0.16 0.699 = 0.031
SS316 0.5 = 0.068 130 = 047 - 0.10 0.804 = 0.10
240 PVC 0994 = 0.064 116 = 0.056 100 = 0.016 0.808 = 0,051
PTFE 0992 = 0.054 103 = 0017 101 = 0.024 0951 = 0.040
$S304 0894 = 0.051 112> 0.12 103 = 037 0538 = 0.042
SS316 0853 = 0.080 136 = 0.68 0.855 = o1 0.793 = 0.19
0 PVC 103 = 0.046 1.14 = 0.049 101 = 0.018 0.743 = 0.064
PTFE 102 = 0.045 1.2 = 0.022 1.00 = 0.013 0.899 = 0.034
SS304  0.891 = 0.084 103 = 0.14 103 = 0.42 0452 = 0.061
$$316 0874 = 0.083 125 = 0.66 083 = 0.099 0720 = 017 -

! {Concentration for samples with casing)
(Concentrauca for control samples)

= Normalized mean value

These normalized values are the mean of all the treauments {i.e.. for both pHs. organic carbon conteat. and concentration).
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Figure L. Trends in meas arsemic conceniration for foar well
casing materiais,

In general, there was no change in arsenic concentration
for the sampie solutions containing either the PVC or
PTFE casings during the 72-hour test period (Figure 1),
and no consistent pattern of effects was evident from
the ANOVA, The reason As did not interact with these
casings may be because As exists in natural waters in
the anionic form (Fowier et al. 1979). Masse et al. (1981)
found that anions do not strongly associate with plastic
{polyethyiene and PTFE) surfaces, which are known for
their cation exchange capacity. The sampies containing
the stainless steel casings, on the other hand, showed a
10 percent decrease in aqueous arsenic concentration
relative 1o the controls after 24 hours (Figure 1). It
appears that there was no further loss of this analyte
after 24 hours. Although these results cannot be used
to predict exactly what losses might occur under field
" conditions, it is doubtful that this loss was rapid enough
to impact water quality measurements (losses were iess
than 10 percent after eight hours).

The resuits for Cd are quite different. After only
four hours, Cd concentrations in the samples containing
PVC and stainless stee] casings had increased by more
than 10 percent (Figure 2}, with the most leaching occur-
ring in the samples containing the $S 316 casings. Cad-
mium may have been added to the PVC as a UV stabi-
lizer (Wilson et al. 1982), and may have been added to
the stainless steel to enhance resistance to chioride
cracking (Sedricks 1979). The concentration of Cd in
the samples containing PVC casings leveled off after
eight hours. ANOVA revealed that pH had a significant
effect (at the 95 percent confidence level) for this casing.
Although the same amount of Cd leached in all the
samples (approximately 0.5 mg/L), concentration was
also significant (at the 95 percent confidence ievel), but
only because relatively more was leached in the low-
concentration samples. Concentrations in samples con-
taining SS 304 casings decreased after eight hours and
after 72 hours had returned to the same levels that were
found in the control sampies. Again, more Cd leached
in the low pH samples. Cd was leached most rapidly in
samples containing SS 316 casings. There was a large
discrepancy between duplicate treatments for the sam-
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pies that contained stainless steel casings. With the
exception of the first set of sampies (t=0.5 hr), the
relative standard deviations ranged from 12 to 15 per-
cent for samples containing SS 304 and from 47 to
68 percent for those containing SS 316. In contrast, the
standard deviations for samples containing PVC and
PTFE casings were consistently below 6 percent.
Because the variance in the sampies containing SS 316
was s0 large, there was no consistent detectable effect
of pH for these casings. However, surface oxidation
appeared to be the major source of this variance. With
respect to the leaching of metal stabilizers from PVC
pipes. the literature indicates that loss can be a surface
phenomenon that can be reduced or eliminated by either
washing (with detergent) or soaking in dilute mineral
acid before use (Packham 1971). It may be that the loss
of Cd from PVC casings can also be reduced by a similar
treatment, aithough we did not test this possibility.
There was no measurable sorption of chromium by
the PTFE, PVC, and SS 304 casings (Figure 3). Absence



of interaction with the piastic casings may be due to
chromium speciation. In solution. chromium exists pre-
dominantly as dichromate and chromate (Cr,0,". Cr0,*)
and. as mentioned previously. anions are not as likely
to exchange with plastic surfaces. However. loss of chro-
mium was rapid enough (13 percent after eight hours)
for SS 316 casing maierial to be of concern for ground
water monitoring. Losses were greater at the higher pH:
Cr speciation is known to be affected bv pH and may
be responsible for some of these differences. Surface
oxidation was greater at the lower pH. which likely
contributed to the larger variability. Also. for those sam-
ples where a hydrous iron oxide precipitate was formed,
co-precipitation may have contributed to the losses from
solution, Again. the standard deviations were consider-
ably greater for the samples containing the stainiess
steel casings. Humic acids apparently increased the sta-
bility of aqueous Cr, perhaps by acting as a complexing
agent (Stumm and Morgan 1970s).

Lead was by far the most actively sorbed metal spe-
cies. While all sample solutions containing casing mate-
rials showed some loss of Pb with time (Figure 4), PTFE
was the least active surface and SS 304 was the most
active. The losses for samples containing PTFE casings
do not appear to be of concern with respect to ground
water monitoring; losses were only 5 percent after
24 hours. However. losses for samples containing PVC
and stainiess casings are of concern: losses were 10 per-
cent after only four hours in the samples containing
PVC casings and 20 percent in those containing stainless
casings. Although loss was initiallv rapid in samples
containing SS 316 casings, it leveled off after eight hours.
The standard deviation was higher for the samples con-
taining SS 316 casings than for the other casings. For
both stainless steel casings, there was less sorption of
Pb at the lower pH where hydrogen ions mav have
competed for sorption sites. Added humic material ap-
parently acted as a complexing agent in solution. making
lead less prone 10 sorption. Concentration had no consis-
tent effect.

Undoubtedly, there were shifts in the chemical equi-
libria of the well water solutions from the time the well
water was collected until the end of the experiment.
Ground water that is removed from an anoxic environ-
ment and exposed to oxygen-rich air may undergo redox
and precipitation reactions (Stumm and Morgan 1970b).
Also, lowering the pH shifts the carbonate equilibrium
in solution from predominantly bicarbonate species
toward carbon dioxide (Manahan 1972) and causes shifts
in Cr speciation. Clearly, such changes would alter the
trace metal species distribution. These possible changes
were not monitored in this experiment.

For further details on this portion of the study. refer
to Hewitt (1989).

Organic Study
Experimental

The four well casing materials were also tested for
sorption/desorption of low levels of 10 organic sub-
stances. The substances tested were hexahydro-13.5-
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Figure 4. Treads in mean lead concentratioa for four well cas-
ing materiaks.

trinitro-1,3,5-triazine (RDX), 1.3,5-trinitrobenzene
(TNB), cis- and trans-1.2-dichloroethylene (CDCE and
TDCE), m-nitrotoluene (MNT), trichioroethylene
(TCE). chlorobenzene (CLB), and o-, p- and m-
dichiorobenzene (ODCB, PDCB. MDCB). The criteria
used for selecting these analytes included being an EPA
priority pollutant. molecuiar structure. solubility in
water, K. value. and retention time (using reversed-
phase high performance liquid chromatography {HPLC]
analysis). HPLC analysis of the ground water used in
these studies revealed no'detectabie levels of any of
these substances.

For these experiments, casings were cut into 11- to
l4mm-long sections. which were then cut into quarters.
Again, the length was varied so that the surface area
could be maintained constant. The casings were washed
in solutions of detergent and deionized water. rinsed
many times with deionized water, drained and left to
air dry. Two pieces of each type of casing were placed
in 40mL glass vials that were filied with the aqueous
test solution so there was no head space. and capped
with Teflon-lined plastic caps. Vials with test solution
but no well casing material served as controls. These
controls aliowed us to eliminate any effects such as those
that might be due 10 the vials or caps. The ratio of casing
surface area to solution volume was 0.79 cm*/mL. The
ratio of solution volume to volume of casing material
was approximately 10:1.

In the first experiment, the test solution was pre-
pared by adding known amounts of each of the organic
solutes directly 10 2.2 L of well water in a glass-stoppered
bottle, which was stirred overnight. The final concentra-
tion was approximately 2 mg/L for each organic constitu-
ent. The solution also contained 40 mg/L of HgCl,,
which was added to prevent biodegradation of the
organics. Separate vials were prepared for each sample
time so that the test solution could be discarded after
sampling; there were three replicate samples for each
material and time. Contact times were 0 hours. one
hour, eight hours, 24 hours, 72 hours (three days). 168
hours (seven days), and approximately 1000 hours (six
weeks).

After an aliquot was removed for analysis from cach



TABLE 3
Normalized® Average Concentrations of Organic Analytes for the Four Well Casings with Time

Anaivte Treatment 1 Hour 8 Hours 24 Hours 72 Hours 168 Hours 1000 Hours
RDX PTFE 1.03 1.00 1.00 1.02 091 099
PVC 1.01 1.00 098 1.00 1.02 1.00
SS304 0.9 0.99 1.01 1.02 1.10 0.98
§$8316 1.01 0.99 1.01 1.02 1.11 1.00
TNB PTFE 1.01 1.60 1.00 0.98 0.95 1.01
PVC 1.01 1.00 098 1.02 1.01 1.02
$S304 0.99 1.00 1.00 1.05 1.07 1.00
88316 1.02 0.99 1.01 1.07 1.06 1.02
CIZDCE PTFE 1.01 0.96* 0.96* 0.94 091 0.79*
PVC _ 1.00 0.99 0.95* 0.96 0.95 0.90
58304 0.97 1.00 1.00 0.96 1.04 098
§S316 0.95 0.99 1.00 - 1.0 0.98 0.99
TI2DCE PTFE 1.00 0.92¢ 0.88* 0.83 0.66 0.56*
PVC 1.00 0.98 0.93° 1.06 0.83 0.83
$8304 0.95¢ 1.00 1.00 0.96 1.1 1.00
88316 1.00 0.99 1.00 112 1.03 1.00
MNT PTFE 1.03 1.00 0.99 0.99 0.90 0.90*
PVC 1.02 1.00 0.98 1.05 0.9 0.94
88304 1.00 1.00 1.01 1.00 1.08 1.07
58316 1.02 1.00 1.02 1.08 1.10 0.99
TCE PTFE 1.00 0.50* 0.85 0.78* 0.64* 0.40*
PVE 1.01 0.98 0.94* 0.99 0.94* 0.88*
SS3(4 0.96 1.00 1.01 0.96 1.04 0.99
§8316 1.00 0.99 1.00 1.04 0.98 1.00
CLB PTFE 1.0l 0.93* 0.90" 0.85* .74 0.5t
PVC 1.01 0.98 0.95* 098 0.94* 0.86*
58304 098 1.00 1.00 0.97 1.05 09
88316 0.99 0.99 1.01 1.04 0.98 0.99
ODCB PTFE 1.01 0.91* 0.88* 0.81°* 0.68* 0.43¢
PVC 1.02 0.97+ 0.94* 0.98 0.93 0.86*
$S304 0.98 099 1.00 0.99 1.04 " 1.00
§8316 1.01 0.98* 1.01 1.03 0.98 1.00
PDCB PTFE 0.92° 0.84* 0.77* 0.64 047+ 0.26*
PVvC 0.95 0.95¢ 0.92« 097 0.88* 0.80*
§5304 0.91* 0.98 1.00 0.98 1.02 1.02
§8316 0.94 097 1.00 1.04 0.97 1.02
MDCB  PTFE 1.00 0.84* 0.78* 0.66* 0.48¢ 0.26*
PVC 1.02 0.95* 0.92¢ 0.97 0.88* 0.80*
§S304 0.99 0.96* 1.00 0.99 1.02 1.02
$8316 1.03 0.96° 1.00 1.04 0.96 1.01

! Values are determined by dividing the mean concentration of a given anaivie at a given time and for 3 particular well casing by the mean concentration
(for the same analvie) of the control sampies taken at the same time.
* Valves sipnificantly different from control values (o = 0.03)




of the 1000-hour samples, the viais were emptied and
the pieces of casing were rinsed with approximately
40mL of fresh weil water to remove any residual solution
adhering to the surfaces. The casing picces were then
placed in new vials, and fresh unspiked well water was
added. The vials were capped with new caps and allowed
to equilibrate for three days. Aliquots were then taken
from these sampies and analyzed to determine if desorp-
tion had occurred.

In the second experiment 2.0 g/L. of NaCl was also
added to the test solution to determine the effect of
increased ionic strength on the rates of sorption. Samp-
ling times were the same except that the last samples
were taken after approximately 1200 hours (seven
weeks).

All analytical determinations were made by’

reversed-phase high performance liquid chromato-
graphy. A modular system was employed that consisted
of a Spectra Physics SP 8810 isocratic pump, a Dynatech
LC-241 autosampler with a 100-pL loop injector, a Spec-
tra-Physics SP8490 variable wavelength UV detector set
at 210 nm, a Hewlett-Packard 3393A digital integrator,
and a Linear model 555 strip chart recorder. Separations
were obtained on a 25¢m x 4.6mm (5 um) LC-18 column
(Supeico) eluted with 1.5 mL/min of 62/38 (v/v) metha-
nol-water. Baseline separation was achieved for all 10
analytes. Detector response was obtained from the
digital integrator operating in the peak height mode.
Analytical precision ranged from 0.4 10 3.98 percent, as
determined by the pooled standard deviation of tripli-
cate initial measurements.

For each analyte and sample time. a one-way analysis
of variance (ANOVA) was performed to determine if
the well casing material had a significant effect on ana-
lyte concentration. Where significant differences were
found. Duncan's multiple range test was performed to
determine which samples were significantly different
from the controls.

Before the two experiments described previousty
were performed. a preliminary leaching study was con-
ducted to determine if any substances that could inter-
fere with the analytical determinations leached from the
casing materiais. For this study, two pieces of each type
of well casing were placed in each of two vials. The vials
were filled with fresh well water so that there was no
headspace, capped and allowed to sit for one week. An
aliquot was taken from each vial and anaiyzed. No
detectable peaks were observed in any of the sampies.

Resuits and Discussion

The data for the first experiment are summarized
in Table 3, where the normalized concentrations for
solutions containing well casings are given as a function
of time. Neither type of stainless steei casing affected
the concentrations of any of the analytes in soiution.
However, significant loss of solute did occur in the solu-
tions that contained plastic casings. While the rate of
loss differed dramatically from analyte to analyte, losses
were always greater for PTFE than PVC.

For RDX and TNB there was no loss of anaiyte
from solutions containing either plastic casing, even

after 1000 hours. There was some loss of MNT in the
sample solutions that contained PTFE casings but the
loss only became significant after 1000 hours {10 percent
loss): there was no loss with the PVC casings. TDCE
was lost much more readily in samples containing PTFE
casings than was its isomer pair. CDCE (Figure 5). (The
solid lines shown in this figure and Figures 6-9 were '
fitted manually.) Figure 6 shows the losses of TCE for
the four well casings. Figure 7 shows the rate of loss of
the three DCB isomers and CLB in the samples that
contained PTFE casings. The order of loss was PDCB
and MDCB > ODCB > CLB. While the rate of loss did
not exceed 10 percent in eight hours for any of the
previous solutes, it is noted that losses of PDCB and
MDCB were 16 percent in eight hours and thus were
rapid enough 10 be of concern with respect to ground
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Figure 5. Sorptios of CDCE and TDCE by PITE well casings.
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TABLE 4
Resuits of Desorption Study

Concentration in mg/L after three days equilibration

Casing Material RDX TNB CDCE TDCE MNT TCE CLB ODCB PDCB MDCB
Teflon ND ND 0.20 043 0.075 0.47 0.28 038 0.30 0.35
ND ND o1 045 0.076 0.48 0.28 035 034 0.36
ND ND . . 0.074 . . . . .
PVC ND ND 0.079 0.15 0.046 0.14 0.10 Q.15 017 0.18
ND ND 0.080 0.14 0.046 0.14 0.10 015 0.16 021
ND ND 0.080 0.15 0.043 013 0.11 016 0.16 0.20
* Results not presented because of sdditional Joss of volatiles, probably resuiting from & loose cap on this vial
ND = Not detected.
water monitoring. For PVC, josses never reached I A LA S T T
10 percent in eight hours for any of the organics tested, N _|
and thus the authors believe that PVC is cieariy superior “ K !
to PTFE for weils where water samples will be analyzed s 0N, -
for organic constituents. N : |
To determine if the loss of organic solutes was revers- i -T
ible, the pieces of casing that had been exposed to test 3 oaf— =
solution for 1000 hours were rinsed and then exposed Lo 4
to fresh well water for three days. Measurable quantities ¢ " e Seir |
of all the organics were recovered where significant e

losses had been observed (Table 4). Thus, loss was due
1o sorption and was at least partially reversible.
Aithough this experiment did not give us information
on the kinetics of desorption, the amount of analyte
desorbed after three days generally paralleled the
amount sorbed. However, PDCB and MDCB were
sorbed to the greatest extent while TCE and TDCE
* were desorbed to the greatest extent. Therefore, it may
be that diffusion out of the polymer is more rapid for
smaller molecules.

In the second experiment NaCl was added to raise
the chloride concentration above 1000 mg/L. High chlo-
ride concentrations are known to corrode 304 stainiess
steel. Specifically, tests were performed to determine if
rusting would alter the sorptivity of the stainless steel
surfaces. [t is also possible that sorption on plastic mate-
rials would change with increasing ionic strength of the
test solution.

While addition of NaCl caused rapid rusting of both
stainless steel casings (<24 hr), it did not cause sorption
of any of the organic solutes by them. In addition, the
increased ionic strength had no detectable effect on the
rate of sorption by either plastic casing (for example,
Figures 8 and 9). These two figures also demonstrate
the excetlent reproducibility of the results from these
1wo experiments.

Modeling the Sorption Process

These organic studies clearly demonstrated that the
loss of organic chemicals from solutions exposed to plas-
tic casing materials is via some reversible sorption pro-
cess. However. it was uncertain whether this loss was
due 1o somtion on the surface or whether there was

tume (a)

Figure 8. Sorptioa of TDCE by PTFE well casings ia the pres-
ence sad sbsence of salt.
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Figure 9. Sorption of MDCB by PTFE well casings in the pres-
ence and sbsence of salt.

penetration into the polymer matrix. The rate of sorp-
tion was found to be slow, with no established equilib-
rium after hundreds of hours. One explanation for this
siow rate was that penetration into the polymer was
occurring, with the rate controlled by slow diffusion
within the bulk polymer and/or the rate of penetration
into the small pores on the polymer surface. If it is
assumed that this is the case, the process can be
kinetically modeled by treating the plastic casing as an
immiscible liquid phase in contact with water and reiat-
ing the degree of partitioning for individual anaivtes to
their octanol/water partition coefficients (K..). While
there are immiscible liquids other than octanol that are
better structural modeils for PTFE or PVC, the most
extensive collection of partition coefficients is availabie
for octanol.



If it is assumed that sorption is a reversible process,
ALeZA, . 0y

and is first order in both directions. then the rate equa-
tion can be written as (Gould 1959):

dlA.]
dt

where [A,] is the concentration of solute A in aqueous
solution, [A,] is the concentration of solute A in the
plastic casing material, and k, and k; are the first-order
rate constants for sorption and desorption, respectively.

Integration of the rate equation results in a non-
linear relationship for A, as a function of time t and
two constants a and b (Equation 3), where a and b are
defined in Equations 4 and 5:

In (a[A.] + b) ot

3

a
az=k +ka 4)
b = 10k [A,) &)

where A, is the initial concentration of solute A in
aqueous solution. )

Optimal values for a and b were obtained for each
solute exposed to PTFE by application of the Gauss-
Newion method of non-iinear curve fitting using the
measured concentrations at 1. 8, 24, 72, 128, and 1000
hours (Parker et al. 1989). Using determined values for
a and b. the authors simultaneously solved Equations
4 and 5 for each soluie 10 obtain estimates of k, and
k;. Because the process described is assumed to be
reversible and first order. the ratio of the rate constants,
k/k3, is the equilibrium constant, K.

When the eight vaiues of K., were piotted vs. Log
Kow six of the cight points appeared to {all on a straight
line. while the points for MNT and ODCB did not (Fi-
gure 10). The poor fit for MNT and the lack of significant
sorption for TNB and RDX can be explained by the
tendency of nitro-containing organic molecules to form
strong hydrogen bonds, which keeps them in solution.
While octanol can be a donor in hydrogen bonding,
PTFE cannot. Thus, if the authors predict partitioning
into PTFE for these molecules based on their octanol/
water coefficients, the amount of sorption for these
types of compounds will be overestimated.

The poor prediction for ODCB can be explained by
the well-documented “ortho effect,” which is a complex
combination of electronic and steric interactions that
often results in ortho di-substituted aromatic molecules
behaving much differently than the meta- and para-iso-
mers.

A similar model predicting the loss of anaivte for
PVC was not created because the percent sorbed was
small when compared with the experimental error and
this would produce an unacceptable degree of uncer-
tainty in the calculated rate constants.

Therefore. it is concluded that for hydrophobic

= ki [A] + k2 [A)] @

log Mut®
Kl- .

2 «TOCE =
tog %, ¢-0.173¢0.089 &,
rt0.979
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exposed (0 PTFE casings.

organic molecules that are not subject to hydrogen
bonding, the relationship presented in Figure 10 can be
used to estimate the equilibrium partitioning of an ana-
lyte between the aqueous phase and PTFE. It is
expected that losses in new wells would occur for some
time until equilibrium with the water is achieved.

While Kq will determine the equilibrium concentra-
tions of each analyte in the water and plastic phases, it
is the magnitude of k, that will determine how quickly
various analytes are depieted. For small, planar mole-
cules like TCE. the k, values are quite high compared
to the other anaiytes. This may explain the rapid loss
of tetrachloroethylene from solutions containing PTFE
casings observed by Miller {1982) and Reynoids and
Gillham (1986).

Because the rate of sorption appears to be first order.
the relative concentration (concentration at a given time
relative to its initiai concentration) is independent of
initial concentration {Castellan 1964). Thus. the percent
loss at a given exposure time is expected 1o be indepen-
dent of concentration. as was aiso predicted by the
model of Reynolds and Gillham (1986). We did not
confirm this, however, by conducting the test at several
concentrations.

For further details on the organic portion of this
study, refer to Parker ct al. (1989).

Summary and Conclusions

In summary, the inorganic study indicated that three
of the metals {(As. Cr and Pb) were sorbed by one or
more of the casing materials. Specifically, Cr was sorbed
by S$S 316 casings, As was sorbed by both 304 and 316
stainless steel casings, and Pb was sorbed by all four
casings. On the other hand, Cd leached from the stain-
less steel and PVC casings, although subsequent sorp-
tion lowered concentrations in the samples containing
stainless steel casings. While sorption of As was slow
enough that it is probably not of concern for ground
water monitoring, the changes in the Cr. Cd and Pb
concentrations are of concern. Both SS 304 and 316 cas-
ings were subject to surface oxidation, presumably by
galvanic action, which apparently provided active sites
for sorption and release of major and minor constitu-



ents. Sorption and lcaching of metal species was affected
in some cases by the ground water composition (pH
and organic carbon content). Specifically, there was
more leaching of Cd and less sorption of Pb at the lower
pH. Our resuits indicate that humic material may have
acted as a compiexing agent. making lead and chromium
less prone to sorption. If chemical interactions are used
as the only criterion, PTFE is ciearly the best candidate
for monitoring metal species in ground water. PVC
would be a good second choice because its performance
was considerably better than either SS 304 or SS 316 cas-
ing.

In contrast, the organic studies clearly indicated that
PTFE was the poorest choice of the four well casing
materiais tested. PTFE casings sorbed all the chlorin-
ated compounds and one nitroaromatic compound. and
losses of PDCB and MDCB were rapid enough to be
of concern.for ground water monitoring. PVC casings
also sorbed some of the same compounds. but always
at rates that were considerably siower than those
observed for PTFE casings. The rates of these losses on
PVC were slow enough that they did not appear to be
of concern for ground water monitoring. There was no
loss of any of the organic solutes in the presence of
either type of SS casing.

The desorption study showed that the loss of
organics from aqueous sofution is due to a sorption
process that was reversible. or at least partially so.
Desorption from contaminated casings could potentially
result in faisely high concentrations of analytes if the
concentrations of the analytes in the ground water were
1o drop.

The loss of hydrophobic organic constituents in the
samples conaining PTFE casings could be correlated
with the substance's K. values. However. this correla-
tion overestimates losses for hydrophilic organic sub-
stances.

There are several effects that make extrapolating
these 1est data 10 a real monitoring situation difficult:

® Casings were tested and not well screens. The rate
of sorption could be substantially greater in the
screened portions of the well because the surface area
of the screened portion would be greater.

® This experiment was conducted under static condi-
tions. The effect of sorption under real conditions
would be mitigated 10 some degree, depending on
the rate of exchange of water between the aquifer
and well casing.

Clearly, choosing one casing material for sampies
that will be analyzed for both trace metais and organics
involves compromise. However. based on the results of
the tests that the authors have performed to date, PVC
appears to be the best compromise choice of the four
casing materials tested.

Future studies will examine leaching of inorganic
and organic solutes. the effect of low dissolved oxygen
on interactions between the metals and well casings.
and the suitability of other materials for ground water
monitoring.
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Potential of Common Well Casing Materials
to Influence Aqueous Metal Concentrations

by Alan D. Hewitt

Abstract

Static leaching and sorption laboratory studies were performed to assess the potential of polyvinyl chioride
(PVC), polytetrafluoroethylene (PTFE), and two types of stainless steel (SS 304 and SS 316) well casing materials
to influence metal concentrations in ground water solutions with low dissolved oxygen. Overall, PTFE was inert,
whereas one or both stainless steels significantly altered the solution concentrations of Cd, Cr, Cu, Pb, Fe, and Ni.
PVC was generally more reactive than PTFE, but did not significantly alter the solution metal concentrations as

often, or as greatly, as either of the stainless casings.

Introduction

The validity of estimates of anaiyte concentration in
ground water samples collected from monitoring wells
has recently received considerable attention. This issue,
with regard to the selection of a monitoring well con-
struction material, stems from the U.S. Environmental
Protection Agency (U.S. EPA) recommendation that
-tainless steel and polytetrafluoroethylene (PTFE) be

d instead of polyvinyl chloride (PVC) when volatile
siganic compounds will be analyzed during the well’s
lifetime (U.S. EPA 1986). Because screening for all
hazardous waste analytes regulated by the U.S. EPA
must be performed at least once, this recommendation
is interpreted by some agencies as prohibiting the use
of PVC. '

A review of the literature published prior to 1986
reveals no substantial evidence (nor were any references
provided in U.S. EPA [1986]) for the basis of this deci-
sion. Subsequent well casing studies concerned with
material effects on solution analyte concentration have
observed the following. During ground water sample
collection from steel and stainless steel (SS) wells under
stagnant condition and after purging, leaching of Fe,
Cd, Cr, and Mn has been observed (Houghton and
Berger 1984, Barcelona and Helfrich 1986). Laboratory
studies monijtoring the metals listed in the National
Interim Primary Drinking Water Regulations
(NIPDWR, Table 1), found either or both SS 316 and
SS 304 to affect the solution concentration of Ba, Cr,
Cu, and Pb, while PVC and PTFE were far less influen-
tial (Hewitt 1989, Parker et al. 1990). Laboratory studies
concerned with organic analytes (Gillham and O’Han-
nesin 1988, Parker et al. 1990, Reynolds et al. 1990)

orted that sorption of several halogenated com-
_ ands {i.e., tetrachloroethylene) was more rapid for
TFE than PVC. Although none of these studies can
predict the actual effects that will be incurred when
sampling from a well, they do address the issue of mate-
rial inertness. As the time between well purging and

sampling diminishes, so does the issue of well casing
material effects (Nielsen 1988).

In this study, leaching and sorption experiments were
performed comparing PVC, PTFE, SS 304 and SS 316
well casing materials in low dissolved oxygen (DO) solu-
tions. The low DO condition was imposed to eliminate
the development of visible surface oxidation on the
stainless casings. In previous studies (Hewitt 1989, Par-
ker et al. 1990) roughly half of the stainless steel casings
developed rust sites. Surface oxidation, presumably by
galvanic action, could expiain the significant effects
observed for the stainless steels. In addition, the low-
DO condition addresses the anoxic conditions common
to very deep wells, where material strength require-
ments, combined with U.S. EPA material recommenda-
tions, currently limit well casing selection to only the
stainless steels.

Materials and Methods
Materials

Sections of PVC, PTFE, S§S 304, and SS 316 well
casings (1.2m long, 5.0cm LD.) specifically manufac-
tured (factory cleaned) for ground water monitoring

TABLE 1

National Interim Primary Drinking Water
Regulation Levels (Federal Register 1975)

Metal NIPDWR Leveis (ug/L)
As 50
Ba . 1000
Cd 10
Cr 50
Pb 50
Hg 2
Se 10
Ag 50




were cut in approximately 2cm lengths. The exact
lengths of the casing rings were adjusted based on the
pipe’s diameter and wall thickness to normalize the sur-
face area (80cm?). During pipe milling (cutting and
edge filing), precautions were taken to prevent exposure
to grease, dirt, solvents, and other foreign substances.
Casing rings were individually rinsed several times prior
to use with deionized distilled water, and air drted in a
Class 100 clean air station. All cleaning and subsequent
operations were performed within a cleanroom com-
plex, and plastic gloves or nylon tweezers were used to
handle the rings.

Polypropylene jars (69mm O.D. x 62mm high,
125mL) were used as exposure vessels for individual
casing rings. These vessels and all other materials (i.e.,
collection bottles, tubing, etc.) that came into contact
with the well water were appropriately cleaned with
either dilute nitric acid or soap and water followed by
several rinses with deionized distilled water. A glove
bag served as the nitrogen environmental chamber for
these low-DO experiments. The ground water used here
and previously (Hewitt 1989, Parker et al. 1990) was
collected from a 76m-deep domestic artesian well
located in Weathersfield, Vermont.

Test Design and Setup

Experiments designed to study both the sorption
and leaching of metals were performed in a positive
nitrogen atmospheric chamber. Low dissolved oxygen
water was created by purging with nitrogen, thereby
lowering this constituent from its native level of 9.0 mg/
L to below 1.0 mg/L (Table 2). In the leaching experi-
ment, the metals analyzed were Cd, Cr, Cu, Pb, Fe, and
Ni. The sorption experiment studied the solution con-
centrations of Cd, Cr, Cu, and Pb, introduced at concen-

trations that were approximately one-Uiin tne NIF v ik
(Table 1). The concentration of native Fe in the water
was also monitored in the sorption study. The metal
analytes in this study were major constituents of stainless
steel or had previously been found to be influenced by
casing materials (Hewitt 1989, Parker et al. 1990).
Hewitt (1991) provides a more detailed discussion of
the experimental setup and procedure.

For the leaching experiment, triplicates of each cas-
ing material and the control (no casing) were prepared
for treatment periods of two, eight, 24, and 120 hours.
Casing rings were submerged in 60mL of water inside
capped vessels. After treatment each casing ring was
removed from the vessel and the remaining solution
(60mL) was acidified, thus sacrificing the sample and
vessel. This sample collection method was deemed nec-
essary for the leaching study, because released metals,
particularly cations, could be lost to the plastic vessel
walis (Masse et al. 1981). In addition to the samples and
control, four additicnal vessels without well casings were
included, one for each exposure period, to monitor pH,
DO, and oxidation/reduction potential {ORP).

The sorption study followed this same experimental
design, with triplicates of the four casing materials and
the control, and a vessel for monitoring the solution
parameters for each treatment period. Here, sample
aliquots of 2.5ml. were removed and acidified after two,
eight, 24, and 72. hours of treatment, from an initial
solution volume of 100mL. Sample aliquots could be
removed in this fashion because the controls could
account for the loss of metals to the vessel walls.

Analysis

Metal analyses were performed using Graphite Fur-
nace Atomic Absorption (GFAA) with a Perkin-Elmer

TABLE 2
Ground Water Parameters Measured In Situ and for Experimental Monitoring Solutions
DO ORP Conductance
(mg/L) pH (mV) {(nmhos)

In situ ground water 9.0 7.4 280 *230
Leaching experiment monitoring solutions

Stock 0.4 84 190 240

2 hr 13 84 180 —

8 hr 1.2 84 180 —

24 hr 1.7 8.7 180 —

120 hr 0.6 8.9 170 —
Sorption experiment monitoring solutions

Stock 09 8.1 . 200 —

2 hr 18 8.1 — —

8 hr 1.6 8.1 190 —

24 hr 0.8 85 170 —

72 hr 03 89 150 —

*Conductivity of ground water measured just prior to purging.
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Model 403 Atomic Absorption Spectrophotometer
(AAS) coupled with a Perkin-Elmer Model 2200 heated
graphite atomizer. Instrumental procedures followed
the guidelines provided in the manufacturer’s instru-
ment manual (Perkin-Eimer 1981). The analytical pro-
cedures were designed to achieve method detection
limits (MDLs) below 1 percent of the NIPDWR levels
(Table 1). The MDLs were established as described in
the Federal Register (1984).

Dissolved oxygen, pH, and ORP were determined
spectrophotometrically using high-range AccuVac rea-
gent vials (Hach 25150) and a Dr/2 spectrometer (Hach),
with a semimicro glass combination Ross Model 81-03
electrode (Orion), and with a Model 97-78-00 platinum
redox electrode (Orion), respectively.

For each experiment and metal the data for the
sample triplicates of each casing material and control
were subjected to a one-way analysis of variance
(ANOVA) and a least-significant-difference (LSD) test
at the 95 percent confidence level.

Results

Leaching Experiment

Table 3 shows the results for the statistical analyses
of the Cd, Cu, Cr, Pb. Fe, and Ni concentrations deter-
mined. PTFE was not observed to leach any of the
metals determined, relative to the control. PVCleached
significantly more Pb for the 24-hour treatment period,
while SS 304 leached more Pb for the 24- and 120-hour
treatment periods and more Cd for the two- and eight-
hour treatment periods, relative to PTFE and the con-
trol. Stainless steel 316 leached significantly more Cd
for two- and eight-hour treatment periods, and fre-
quently leached more Cu, Fe, and Ni in comparison to
PTFE, PVC, and the control. Ranking the materials
based on their tendency to leach the metals studied
shows that PTFE < PVC < 8§ 304 << SS 316.

Sorption Experiment

Table 4 shows the results of the statistical analyses
for the spiked metals and native Fe. This analysis did
not reveal any statistically significant differences
between PTFE and the control or between PVC and
PTFE. Stainless steel 316 showed significant leaching
of Cu and sorption of Pb for three out of four treatment
periods, while SS 304 sorbed more Cd, Cr, and Pb for
at least half the treatment periods relative to PTFE,
PVC, and the control. Ranking the materials based on
their ability to sorb the metals studied shows that PTFE
< PVC « 88 316 << SS 304.

Discussion

From the time of ground water collection to the end
of each of the experiments there were shifts in chemical
equilibria. The low DO condition, however, did prevent
visible surface oxidation from forming on the stainless
steel casings, as was observed in our earlier studies (He-
witt 1989, Parker et al. 1990). The DO in earlier efforts
was around 9.0 mg/L, the same as the in situ concentra-
tion determined for this study (Table 2). This high level
of DO has previously been cited as being corrosive
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(Aller et al. 198Y).

Assessing first those metals that are major constitu-
ents of one of the materials tested reveals the expected:
the two stainless casings leached Fe, Ni, and Cr
{Table 3), and SS 304 sorbed Cr (Table 4). Clearly, sam-
ples that are to be analyzed for a given analyte should
not be exposed to materials containing that analyte.

With regard to the aqueous concentrations of Cd,
Cu, and Pb, PTFE was the least reactive material, and
the stainless steels the most reactive in terms of releasing
or providing sites for sorption. This finding is also consis-
tent with earlier laboratory studies (Hewitt 1989, Parker
et al. 1990), indicating that independent of visible corro-
sion, active sites exist on stainless steel casings that can
either release or sorb metals of concern to human health.

Common to these experiments and our previous

. studies (Hewitt 1989, Parker et al. 1990) were aberrant

aqueous metal concentrations determined for individual
samples that could be treated as outliers. In all cases
the aberrant concentrations were found in samples
exposed to the stainless steel casings. This frequently
resulted in variances that were not homogeneous with
the other casing materials. The comparison of inho-
mogeneous variances weakens the statistical analysis,
making the interpretation overly conservative. This
explains why significant differences were not distin-
guished in some cases where the mean concentrations
were numerically different by as much as an order of
magnitude. The author has chosen to handle the data
in this fashion because, in his opinion, the aberrant
vajues were not random, but inherent to the stainless
steel casing material.

The application of static laboratory findings to the
dynamic and environmentally sensitive conditions that
exist for sampling ground water is not straightforward.
However, because the two-hour treatment period
showed significant leaching by both stainless steel cas-
ings and sorption by both stainless steel and PVC (Pb
only) casings (Table 5), the potential material effects
demonstrated here cannot be easily dismissed with
respect to the time lapse between purging and sampling.

Conclusion

If only metal analytes are of concern, PTFE is the
best material for ground water monitoring wells with
respect to material inertness. Ground water samples
analyzed for trace metals would be more suspect if taken
from wells constructed with stainless steel than if taken
from wells made of either PVC or PTFE. This finding
holds for both corrosive (Hewitt 1989, Parker et al. 1990)
and non-corrosive environments. Studies concerned
with levels of agueous organic constituents have shown
PTFE to be more prone to sorption of analytes than
either PVC or stainless steel (Gillham and O"Hannesin
1988, Parker et al. 1990, Reynolds et al. 1990). 1n terms
of a material’s inertness, PVC is the best compromise
among those tested here, for monitoring wells installed
to monitor trace levels or for the early detection of
contaminants in ground water.
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TABLE 3
Summary of Statistical Analyses for Average Analyte Concentrations (j.g/L) During the Leaching

Experiment. (Materials with common underlining are not different at the 95 percent confidence level as determined
by the least significant difference [LSD].)

Time Well Casing Time Well Casing

Static Leaching Experiment

Cadmium Lead
2hr Control PTFE PVC SS 304 SS316 2hr Control PTFE SS304 SS316 PVC
003 004 010 022 036 010 014 055 079 094
(LSD = 0.98)
(LSD = 0.16)
8hr Control PTFE PVC 8§ 316 SS 304
Bhl' Control PTFE PVC SS 304 SS 316 0-10 0.18 0.36 0‘95 6.58
003 003 022 040 049 (LSD = 11.7)
(LSD = 0.36)
24 hr Controi PTFE SS 316 PVC SS 304
24 hr Control PTFE SS 304 SS 316 PVC 000 018 027 093 142
003 003 017 020 027 (LSD = 0.59)
(LSD = 029) 120 hr Control PTFE SS316 PVC SS 304
120 hr C I PTFE SS316 SS 304 PVC 010 012 034 03 16
r ontro|
003 003 004 009 024 (LSD = 0.55) —
(LSD = 0.28) ron
Chromim 2hr Control PTFE PVC SS 304 SS 316
2hr Control PTFE S$304 PVC SS316 LSD = 765 993 14 120 167 227
024 028 062 072 135 (LSD = 7.65)
LSD = 1.12
( ) 8 hr Control PVC PTFE §§ 304 SS 316
Bhr Control PTFE PVC SS316 88304 (o ..o 571 110 D419 556
029 035 038 204 444 (LSD = 85.8)
LSD = 5.91
( ) 24hr  PTFE Control PVC SS 304 SS 316
24 hr Control PTFE PVC SS316 SS 304 930 980 115 200 289
028 030 068 189 229 (LSD = 16.1)
(LSD = 2.59)
120 hr PVC PTFE Control SS 316 SS 304
120 hr PTFE Controt PVC SS 316 S§S 304 910 960 100 171 482
034 037 038 219 306 (LSD = 40.8)
(LSD = 3.25)
Nickel
Copper 2hr Control PVC PTFE SS 304 SS 316
2hr Control PTFE PVC SS 304 SS 316 22 22 24 32 135
047 113 185 690 312 (LSD = 6.9)
(LSD = 11.5)
B8hr Control PTFE PVC SS 304 SS 316
8hr Control PTFE PVC SS 304 SS 316 22 22 22 352 160
049 073 144 502 253 (LSD =52)
(LSD = 15.3)
24hr Control PTFE PVC §S 304 SS 316
24 hr Control PTFE PVC $§304 SS 316 22 22 22 50 104
050 070 235 809 200 (LSD = 3.0)
(LSD = 8.67)
120 hr Control PVC PTFE SS 304 SS 316
120 br Control PTFE PVC SS 304 SS 316 22 22 24 61 120
049 099 166 356 162 (LSD =8.7)

“SD = 7.02)




TABLE 4
Summary of Statistical Analyses for Average Analyte Concentrations (ug/L) During the Sorption

Y.xperiment. (Materials with common underlining are not different at the 95 percent confidence level as determined
by the least significant difference [LSD].)

Time Well Casing Time Well Casing

Sorption Experiment
Cadmium

Lead
2hr $$304 PTFE Control PVC SS 316 ahr SS316 SS34 PVC PTEE Control
218 224 228 228 231 856 873 932 983 101
(LSD = 0.12)
8hr SS304 S$316 PVC PTFE Control (LSD = 0.61)
18 216 219 22 22 8hr SS316 SS304 PVC PTFE Control
(LSD = 020) 517 573 849 954 998
24hr 88304 $S316 PVC PTFE Control (LSD = 1.45)
148 196 211 219 223
— 24hr SS316 SS304 PVC PTFE Control
(LSD = 029) 294 365 798 911 962
72hr SS304 PVC SS 316 Control PTFE (LSD = 2.05)
082 127 146 204 213
(LSD = 1.42) 72hr  SS316 SS304 PVC Control PTFE
164 226 445 842 851
Chromium
2hr  SS304 PTFE Control PVC SS 316 (LSD = 4.50)
13 121 122 123 124
_—— Irom
*SD = 0.79) 2hr PVC Control PTFE SS 316 SS 304
876 911 109 132 196
8hr S5304 PTFE Control $S 316 PVC (LSD = 16.9)
107 121 121 122 124
8 hr Control PTFE PVC SS 316 SS 304
(LSD = 1.36) o 866 871 897 123 196
24hr SS304 Control PTFE PVC SS 316 (LSD = 17.1)
s 122 12 4 12
_105 122 122 124 423 24hr PTFE PVC Control SS 316 SS 304
(LSD = 1.45) 775 831 808 118 189
, (LSD = 15.6)
72hr  SS 304 SS 316 Control PTFE PVC
836 114 119 121 125 72hr PTFE PVC Control SS 316 SS 304
(LSD = 4.36) 691 693 735 989 113
(LSD = 6.61)
Copper
2hr  PTFE Control PVC SS 304 SS 316
104 105 108 122 232
(LSD = 7.42)
8hr SS304 PTFE PVC Control SS 316
933 993 102 107 276
(LSD = 7.55)
24hr S$S304 PVC PTFE Control SS 316
684 941 961 991 300
SD = 7.39)

72hr S8§304 PVC PTFE Control §S 316
448 624 875 938 189

(LSD = 10.9)




TABLE 5
Well Casing Material(s) that Leached or Sorbed a Significantly Greater Amount Relative to the
Control, for a Two-Hour Treatment Period

Metal Influenced
Fe Ni Cd Cu Cr Pb
Leached . SS 316 SS 316 SS 316 SS 316 — —
SS 304 SS 304
Sorbed — — — — SS 304 SS 316
SS 304
PVC
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Information Requirements for Justification of Alternative

Well Casing Materials for Groundwater Monitoring Well Constructiocn

IX.

-

EPA Region IV requires that groundwater monitoring wells be
constructed of stainless steel (304 or 316 - first choice) or
rigid PVC meeting NSF Standard 14 ("NSP WC" - second choice).
Which of these well casing materials to be used depends upon which
would obtain the mest representative groundwater sample. A
justification must be submitted when monitoring wells constructed
of PVC materials are proposed for use in collecting samples for
organic analysis. Following are EPA’'s information requirements
for justifying the use of PVC as the well casing material for
groundwater monitoring wells.

1. The Data Quality Objectives (DQO) for the samples toc be
collected from wells with PVC casing per EPA/S540/G-87/003,

Data Quality Objectives for Remedial Response Activities.

2. The anticipated compounds and their concentration ranges.
3. The anticipated residence time of the sample in the well.
4. The aquifer‘s productivity.

5. The reasons for not using hybrid wells of PVC casings and
stainless ateel screens.

6. Brief discussion of adsorption/desorption characteristics of
the compounds and elements of interest for the type of PVC to
be used. :

7. Whether an anticipated increase in thickness of the monitor

well wall would require a larger anaular space.

8. The -type of PVC to be used and, if available, the
manufacturer’'s specifications. Additionally, assurance that
the PVC to be used does not leach, mask, react pr.ctherwise
interfere with the contaminants being monitored within the
limits of the DQOs.

EPA accsptance of PVC well casing materials does not constitute
approval of that casing material; therefore, if PVC is accepted
for use, the following conditions shall apply:

1. The FACILITY accepts the risks that the use of alternate
materials for groundwater monitoring may cause interferences
~or inaccuracies in the chemical analysis of samples from such
wells. All compounds found in samples collected from the
well will be considered to originate in the aquifer being
monitored. : ' S '



)

Iv.

Alternative Well cCasing Materials {(Cont.

Any such acceptance applies to the implementation of the
specified RFI Work Plan only, and any other use of alternate
materials for groundwater monitering must be granted by EPA
separately.

Any major amendments or revisions to the referenced RFI Work
Plan or the intended DQOs of the work plan may require
reassessment of the acceptance for use of alternate materials
by EPA.

EPA reserves the right to refuse groundwater monitoring data
from groundwater wells constructed of alternate materials
from those gpecif.ed in the Region IV SOP whenever such
construction materials could cause the ground water
meonizoring data to fail to meet the necessary DQOs.

The information to justify the use of PVC well casing could
be incorporated into the work plan and be inclusive for all
sites where PVC casing will be used.

All field work and laboratory procedures must follow EPA
Region IV Standard Operating Procedure Quality Assurance
Manuala (SOPQAM). The SOPQAM for field procedures is dated
February 1991, and the SOPQAM for laboratory procedures is
dated September 1990. Any deviation from EPA Region IV
SOPQAM must be justified in writing and be approved by EPA.

August 2. 1991
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Health and Safety Training Certificates
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Material Safety Data Sheets
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E/A & H Corporate Health and Safety Plan
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